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PREFACE 


Tn“ the earlier works of the author promise has been matte that as time went 
on [lie interesting and valuable facts and formulae available in the practice of 
photographv should 1* collated, composed, and carefully edited, until a want 
arose for a book tor all time—namely* a dictionary or an encyclopaedia, or 
whatever one may wish to call it, 

Surely the day has arrived when the photographer needs whatever mav save 
lbs time and assist Ins revenue, for he must do much mure to please his [Nitrons 
and add to his purse than was required of him a few years ago. l ie has not tlic 
time nor the inclination to search the many valuable treatises upon our art. 
Illustration and, definition must come to his aid. 

Consequently* the present volume is o lie red with the belief and hope that the 
facts contained therein will servea useful purpose to the earnest worker and the 
interested student ill photography. It is for these only that I Idmr. 

Brevity and simplicity haw been followed in die preparation of this work, 
except in cases where history needed to bo preserved and when details only 
would serve. 

I have drawn from a thousand authors. 1 have filtered and reduced as 
carefully as my judgment would allow, and I have no doubt E could do better 
should 1 begin at once and do it all over again. I commeml it to the craft as 
it is, however, with the full knowledge of the fact that in a work like this, 
including such a multiplicity of subjects, kind indulgence must Ik asked for 
the numerous errors that even the most painstaking care must haw overlooked. 

Edwakd L, Wilson - . 

2iW YoBJt, October 1, 
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Abate. To sleep in.au alkaline solatlem. 

Abat-jour. A uy etmtiivam v t< r apparatus 
to admit light, or to throw it in a desired 
direction, a* a 
lampshade, I. A 
atyiieht, or any 
bevelled aperture 
made in the wall 
of an apartment or 
in u roof for the 
bettor admission of 
tight from above, 
2. A sloping, bux- 
like structure flar¬ 
ing upward and 
owning at the lop, 
attached to n window on the outride for the 
purpose of directing light downward into Che 
window. The abat-jour form of skylight ls 
used by many photographers. 

Aberration, Many people suppose then 
with lenses* hJiifl.ll in relation to their focal 
length, all rays coming from one point ore 
refracted by the Vns into one pomt again, 
Such I* not the vase in practical Optic*, a* 
rays coming from one point, in some eases 
are no longer collectible in one point, TUi- 
optical defect gives thediilVrent ubcrratiimit 
known as spherical and chromatic aberra¬ 
tion, curvature of field r distortion and anUg- 
motion. 

The marginal parallel rays R R, passing 
through a convex leu* cross the axL* at 
/" nearer to the lens than the more central 
ones R' R f , which cross at j- This is it re¬ 
sult of the spherical surface of tlae lens, and 
h called spherical aberration. 

If we present & convex, short-focus lens m 
solar rave, and produce a sharp image of the 
sun on a piece of white paper, we will find 
that the image at f t which is the one made 
by the central rays (and therefore ifl the 
sharpest), is surrounded hv a halo, a which 
is what we call the lateral spherical almira- 
12 


timi. This halo is produced by the shorter 
marginal rays R R, alter crossing the axis, 
diverging, and it it* also called the circle of 
aberration. J* J t the distance of the dilfer- 
encc of the central and marginal rays, con¬ 
stitutes tho longitudinal aberration. The 
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least spherical aberration is where the two 
tones intersect each other between J T and/, 
This aberration is called punitive. 

If converging rays R R and R' R 1 (Fig. 
I!) which we suppose would be collected in 
the point q, fall on a concave lens, the mar¬ 
ginal rays It II are refracted more strongly 
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than the more Centra] one* fi' R\ and thus 
It R will eras* the axis farther from the left-*, 
nt /", than the more central onca, R' R\ 
which cross the axis at/. In this euye the 
spherical aberration L* of the opposite char¬ 
acter, and ia called negative aberration. It 
is evident, from the foregoing, that spherical 

( 17 ) 
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aberration varies with the aperture of the 
lens and the material of which the lean is 
made. Therefore, the larger a lens is in 
proportion to its fi*cal length, the greater its 
spherical aberration. A lens of an aperture, 
wiy, of one-fiftieth of its full length, has no 
perceptible spherical aberration. The lon¬ 
gitudinal spherical aberration increases as 
the square of the diameter of its aj»erture. 
and inversely us the square of its focal 
length. Thu-, if we have two lenses of the 
same curvature, made of the same material, 
but the one of twice the aperture of the 
other, the longitudinal aberration of the 
larger one is four times as great, and the 
lateral, or circle of alienation is eight times 
as great as that of the smaller one. 

Absorption of Light is the process which 
takes place when light enters an imperfectly 
transparent medium, a portion of the light 
being diffused through the medium, or ab¬ 
sorbed, while the remainder is transmitted 
after one or more internal reflections. The 
study of the laws of light-ubsorption forms 
the basis of photo-spectroscopy. To the 
photographer the subject is chiefly interest¬ 
ing in its bearing upon the rapidity’ of the 
photographic objective. The degree of light- 
absorptive power of an objective depends 
upon the transparency of the kimis of glass 
used in its construction, the perfection of 
the surface polish, the thickness and tint of 
the glass. The lighter kinds of flint glass 
allow two or three times as much chemical 
light to pass as the heavy kinds which have 
a yellowish tint, ami one and a quarter times 
a< much as the crown glass which has a 

( greenish tint. The new Jena glass, now so 
argelyr used for lens-making, absorbs only 
a minimum amount of light, being almost 
colorless, hence the rapidity of lenses made 
of this glass. 

Accelerating. In photography, the means 
of quickening the operation* otlight upon the 
dagnerrotype or glass plate or upon photo¬ 
graphic paper. 

Accelerator. Any substance employed to 
quickcu the action of the developer; gener¬ 
ally used in reference to gelatine drv plates. 
In alkaline development the alkali ts the 
accelerator; with hydroquinone a few drops 
of oil of turpentine are suggested; with fer¬ 
rous oxalate, hypo-soda is advised. For use 
either with pyro or ferrous oxalate Himly 
recommends a uew accelerator compounded 
as follows: 


A. Water.SOO parts. 

Zinc filing*.]oo •« 

Sulphuric Add .... SO drop*. 

This solution is well shaken and kept for 
some days in a stoppered bottle, then are 
added 250 parts of sodium sulphite; when 
this is well dissolved it is allowed to stand a 
few clays. 

B. Water. 500 turns. 

Sulphite or Sulphate of Ammonia 2S0 *• 

The solution is filtered and solution A mixed 
in equal parts with R This forms the stock 
solution. When used with pyro add 1 
part sulphocyanide of ammonium to each 50 
parts accelerator. With ferrous oxalate 4 

C arts of citrate of iron and ammonia should 
e added to each 50 part- of the accelerator 
used. Filtered from time to time and kept 
in stoppered liottles, this preparation lasts 
fur many vears. 

In the development of bromide and chlor¬ 
ide papers a very weak solution of hypo-soda 
is recommended, except when hydroouinone 
is used, when an increased amount or alkali 
secures the desired rapidity. The use of 
common salt is also said to be beneficial 
in the development of positive bromide 
papers. 

Accidental Points. Lines varv according 
as they are situated above or below the eye 
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of the observer. To prove this, hold up a 
piece of glass on w hich a series of lines have 
been drawn reaching from the centre, and 
look through it un a street or along an in- 
closure. It will be seen that those lines 
which arc' at right angles with the base line, 
fall in with and cover many of the lines so 
drawn upon the glass; for as they run to a 
pointot sight they will of necessity converge, 
since the space between will diminish as they 
recede from a spectator. Let the figure rep- 
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resent a en£o with folding doors, placed itn- 
mediately before the eye. Tbo sides apfw^r 
to rise and descend to the point of sight, 
A, »l>o the door ts, from its being open' at 
right angles with the IcLse line, while the 
lilies of tiie door c appear to run to the acci¬ 
dental iutint t>. This [mint will vary in io- 
situation according u* the door is mure nr 
less open, which explains what are termed 
"accidental points, !> 

Acetate. A salt formed by the union of 
acetic acid with an alkali, earth, or metallic 
oxide. The majority of acetates are very 
Kibble in water, and by destructive difitilla- 
tirm yield either acetate and water or acetone 
aeeti'c acid. The aqueous solutions of the 
alkaline acetatea turn mouldy, and are de- 
cdtaponed by keeping. Cure should therv- 
fore be taken to dissolve no more at once 
than is wanted tor iimin-diute use. Nearly 
all the acetates are formed by direct solution 
of the hydrate or oxide of the hare iu the 
diluted acid; or by double decomposition. 
They are eharaeterimed by the following prii.- 
pertiesi By emitting fumes of acetic acid 
when -rnlpWie m id is added ; by changing 
to a deep red when in, contact with sesqui- 
salts of Iren; 3>y the white lamella and 
pearly precipitate they produce wit Is the 
nitrates of mercury and silver, and by the 
production i if uvctoin- hy cxjmaure to a dull- 
red heat in a I'to-e vessel. 

Acetate Bath. A favorite toitiiig hath, 
coilsi.Hting of acetate of soda, gold, and water, 
fur uw. 1 with albumen paper. It U said to 
be preferable to all others for steading in 
manipulation, fineness of grain lh the print, 
and economy of gold. The usual formula 
gives 1 grain of gold to 8 ounces of water, to 
which 1 drachm of acetate of soda U added* 
The use of ace tali 1 of s* kIh in this connection 
Was flr-L suggesti'd in 

Acetate of Ammonia. Th is ^ I 1 cons is ts 
of 1 part of ammonia, 1 ofacetic avid, and 7 
of water. It is generally prepared by Jtatiir- 
a ling acid with carbonate oi ammonia. It 
U used in photography for the preparation 
of -eositivt! solutions fur glass and for paper 
proof*. 3L Molard applied this substance 
:ls an accelerator for negative proofe treated 
with gal lie add. Its action is to continue 
the reduction commenced by light, hut, as it 
often got^ t"U far and darkens and g|»>tK the 
prook, caution is necessary, and the greatest 
nicety required to produce good results. 

Acetate of Iron. There are two acetate* 


nf iron, both soluble in water—a proto- 
aef'iate, the solution of which is colorless, or 
nearly so, und a red peracetale. The former, 
which corresponds in iiulnpsilioli and prop¬ 
erties to the proto-sulphate and proto-nitrate 
of iron, may be obtained by mixing acetate 
of I rad anil sulphate of iron in atomh' pro¬ 
portions. For a .solution to contain 10 grains 
to the nuuc£, 16 grains of sulphate uf imn 
and 21 grains of acetate of lead, each dis¬ 
solved In 4 drachms of rnfii water, will lie 
reqU ired. 

Acetate of Lead- Tins salt U composed 

of I pari of oxide of lead, 1 of acetic acid, and 
3 of water, and is generally known in com¬ 
merce by tin 1 name of sugar nf lead, owing 
tu its sweet taste. It is soluble in 4 pans of 
water, and may be prepared hy boiling car¬ 
bonate of lead with acetic add until the avid 
is saturated, filtering the -elution and evap¬ 
orating until a pellicle forms on the surface. 
U gion tVMjli ng, c ry^tats nf acetate o f lead a ra 
deposited. Those are deadly poison. Retr- 
> umi tended tor the reduction of silver in 
wash waters, and of nitrate of lead in, the 
combined toning and fixing hath-. 

Acetate of Limn is composed of 1 put 
of lime, I of acetic acid, and t> or water. It 
crystallizes in silky-h h »k mg, * lender, acii ■ ll ! .i r 
crystals. It is employed in union with gallic- 
avid to develop the image Very rapidly. It 
seise* U[Kin a part of the oxygen of the pro¬ 
toxide of silver and 'keoinpreies th* 3 iodide of 
silver, forming acetate of silver and iodide 
of lime; one part of acetic acid is destroyed, 
which quits the oxide of silver to unite with 
the water and carbonic avid, which com¬ 
bines with the time, and the reduced silver 
is precipitated of u black color by gallic 
aci d. Thin action token place particularly 
in part- mipn.-ssi'd by light, the to lore this 
salt facilitates the development of the imago. 
Ton large a quantity of the Kill would de¬ 
velop too energetically ami the whole pmof 
lie ruined by the action of the gallic acid. 

Acetate of Potash, KCJIjO*, a wry deli- 
ULli.wviLt -all, very sidubli. in water and 
tilvolloL Reagent on tartaric avid, which, 
with it, forma a precipitate of crystal Line 
in tartrate ot' potash, very tlifficillt of solu¬ 
tion, in which it differ* from citric avid. 

Acetate of Silver. A compound obtained 
by adding acetic acid to a solution, of silver. 
It 1:4 COmpu-Lid of one part nt -ilver to one Of 
acid. From long use the nitrate bath be¬ 
comes impregnated with this salt, which 
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interfere with its sensitiveness, and must be 
removed by the addition of more silver solu¬ 
tion, nr by lu[U:i ammonia.'. 

Acetate of Sods. XliC ! H, 0 4 , col orl ev¬ 
il ry^l: l 1 -, 1 ■ ?.- in l t Lhe water :il lbO° T meltm" 
i-it 210®, formin'; a white fibrous lui^. Used 
in toning-bakths as 41 neutralizer. The crys¬ 
tal* servo ;tri a retarder in the liydrmjuinone 
developer, :md as an accelerator in the collo¬ 
dion negative developer. 

Acetic Acid. Comprised of 4 parts car¬ 
bon, S (Hurts oxygen, and 3 part* hydrogen. 
It U found naturally prepared in the sap of 
many plants, but for ^nrrul use it is pre¬ 
pared by fermentation. That of commun-E- 
p obtained from vinegar, of which there 
exist four VimeLU-s, tm>wn ns run ft vinegar t 
utUur viuryar t tttyar vine {far, and wood vinegar* 
The first three are made by tile acetous fer- 
mentation which COnvt'rtK l in- alcohol of 
these - r.3 utiuri' into acetic turad by the ah- 
sorption oi oxygen; the last by the destruc¬ 
tive distillation of wood in iron retort*. 
1J There are three distinct processes employed 
for the manufacture of acetic avid, viz; I, 
Tfvr thnntWQviiibu (f dry a feint* by ait of 
vitriol • I f r The derrin 1 feted ion tf thr a (tfftlt 
of COpjMtr or had by dutiUnHon ; a till i 11, 77jc 
dtttmjmitiwi of (hr iictfflfe ff had by itdphale 
of iron or t‘xbi in the dry tray. It pOhs,- 4 >--e 8 a 
powerful odor and acid taatc, dUiroS ve* cam* 
phor and resins, and mixes with alcohol, 
rthi'j\ 1 -semi a] ■ 'ils, and water. In its pure 
state It i- a corrosive ami all acid poison. It 
unites with the biases, forming salt* called 
neataies. It should be kept in -stoppered 
gin.-- bottles. Acetic acid as Used in pho¬ 
tography as an ingredient for sensitive com- 
pnuinl- for paper processes, for acidilying 
the nitrate bath for development, and for 
changing the color of paper photographs to 
black ; n few drop* ad 1 led to tin e liy|KnruJ | ihi Lte 
solution being all that is necessary. It is 
mixed with the nitrate solution?, in various 
proportion?, and combining with the silver 
forms the artta-tdtrnir. of n'derr. (Sec (Jlucial 
Aortic vlWrf.1 

Aceto- Nitrate. Tins t on [wnd i* formed 
by the combination of acetic and nitric acids 
with a Ifflse- In photography it is used sis 
an accelerator, and in connection with silver, 
forma the nceto-^ itrate of mVrer, which is more 
readily darkened fay the light timn the nitrate 
of silver alone. 

Achromatic. Free from color. 

Achromatic Mirror Stereoscope. An in- 


stramervL invented by the Messrs, Beck, of 
London. The principal feature of this 
stereoscope in In the application of a mijrbr 
in such a position that when the instrument 
l* held facing the Eight tin- picture receives 
reflected raya in addition to the direct ones, 
and in dinerem directions. This double 
illumination imparts a proportionate bril¬ 
liancy to the photographs , and adds grea t I v 
to the perfection of the resulting stereoscopic 
slide. 

Achromatism, Freedom from chromatic 
aberration. 

Acid- In common language, any suh- 
suintv possessing sourness or acidity; in 
chemistry, any electro-negative compound 
capable of combining with hoses to form 
salts. Must of the liquid adds luive a -nor 
ittsle and redden litmus paper Acids are 
variijibdy classed by different writers, into 
r.-rytjft ir t imryanie, metallic otid non-t/idaUir / 
nryye)} acid* and hydrogen arid*, and acids 
deefitute tf either of the*e efcwndA ; the Mtn^ 
being applied according to the kingdom or 
nature or class of bod tv- from which they 
are derived, or after the element which is 
supposed to be the acidi lying principle. The 
xbame-v of acids end either in ie or out „■ the 
first being given to those containing she 
larger portion of the c lement, 

and the last to those containing the smaller 
quantity. Fnr instance, sulphuric acid con¬ 
tains 1 equivalent of sulphur and 3 euiiiv- 
ulcuL- of oxygen + the acidifying principle; 
sulplmri?uj acid containing 1 equivalent of 
sulphur and only 3 equivalents of oxygen. 
When a bn?e form* more than two acid com- 

E uunib with oxygen, the Greek preposition 
$5po » prated to that containing tin; 
smaller portion, a* Ay/josmlphuric:. acid, A$w- 
sulphurous acid. The preposition*per, hyper t 
orxiJ the sylhihle ary are also prefixed m tlie 
naiiies 4>f acids when it is intended to denote 
an u\ frcfi&f of oxygen, ;h.j acid, 

/wchloric acid, ary muriatic acid. Hydro is 
another prefix employed to diwienaie the 
Compounds Of hydro*fen; si? AytAo-chlotio 
acid, hydro- fltioriq acid, etc. All acids should 
Ik* kept in glass botthw, having grxmntl ghiss 
stoppers, except hydro-fluoric acid, which t s 
destructive to gl.'ss timJ should he kept in 
lead or pint inn haul i>. 

Acid Pixing-Bath. [ n Ififlti Laincr nro- 
Ikis-h-eI the addition nf acid sodium sulphite 
to the ordinary fixing-bath used for gelatine 
negatives; the advantage* claimed tor this 
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innovation are that the plates arc both fixed 
and rfmrt-f, and that the flsnnp-bath remains 
clea t aui I elluci i vc for a limger period . Thesc 
advantage*, however, have been seriously 
questioned by many workers and photog¬ 
raphers arc divided mi the matter in ptne- 
tiee, some asserting that aulphu ration occurs 
to the deterioration of the negative, Lainer* 
formula ibr acid fixing i^ jus follows: 

0} Make up thirty-four ounce* of ordinary 
hypo-nod* solution, one ounce of hypo to 
loLtr uUili'^ of wator. 

jiii Make solutions of tartaric acid and of 
sulphite of sjoda, each of the some strength (I 
to 4 purl*}. 

Mix one ounce of the tartaric-acid solu¬ 
tion with two and a half ounet’s of the 
h tophi to isutution, and then add the mixture 
to the tillrty-tf wr ounces of hypo solution. 
(Sec i‘l.nn*f y ) 

Acidify, To mate a solution or bath acid. 

Acidity. Partaking of an acid nature. 
Impregnated with no acid. 

Acidity of Collodion. Photographic col¬ 
lodion frequently become* reid from various 
causes, and then docs not give the required 
results.. To correct this acidity, dissolve 
caustic imptRia in alcohol, and add a drop or 
two to the collmiiHCi; it will remove all the 
redness by causing the free iodise to combine 
with the poh i.-v- Eu in. C’a lomel a Ism serves. Hut 
if the pyroxylin :-ln*tild be decomposed nr rot¬ 
ten, these wilt nut restore thu cn Urn lion to gw nl 
working order, and it should 1;# set aside. 

Acidity of the Coloring and Fixing-Bath. 
Hypo coloring Latlw, or T as they arc gen¬ 
erally termed, tuning-baths, which are in 
active working order, will usually be Inuml 
to redden blue litmus paper slowly. The 
acid bath color* quickly and produces dark 
tones, but it i* ant to turn the white portion.- 
of the print yellnw, and Et always dissolves 
a wav the lighter shades more less, so an u, 
render over-print tug nece-sary. 

An alteration in photographicaction take.? 
place by ucu trill izing, 

A neutral bath dissolve* the lighter shades 
to a considembly extent, and it does not 
interfere with the |JLircut 1 ** i h! the whites, 
hut if the coloring principle is not present 
in considerable quantity the action is slower. 
Careful manipulation with the acid built will 
produce excellent results and permanent 
prints, but if the operator prefers the 
neutral, he can best neutinliic the fimr by 
the addition of if time* 


Acidity of the Nitrate Bath. Th c n i t ram 

bath frequently contains free acid caused 
cither 1 1 '. i lie impurity of the nitrate of 
stiver, or from its eantoimng/nrr iW/nr T imij 
also hy working collodion containing free 
iodine. U can lie neutralized by rvuvomte 
of Wo ; by the addition of anWe of tiirrr; 
nr by banging a hit of marble iri the solu¬ 
tion. When the carbonate of soda us used, 
it is necessary to lest for alkalinity, ami if 
discovered, correct Ivy adding one nr two 
drop* nf glacial acetic acid, or until com¬ 
plete Iv neutralized, 

Actinic Si- to speak, phoKj-chcmically 
active. Actinic I igbt acts on a light-sensitive 
body, when this is expo nod to it. On the 
common bromide of silver gcLatinc-eimil- 
-iuti films; ultra-violet, violet, indigo, blue 
Lind green light acts actinically, while the 
yellow and red light in this ease i* desig¬ 
nated a* nnii-actimc. 

Actinism. The prnjHTiv in the -un - ravs 
which produces chemical changes. Of the 
three primary colors which compose a sun¬ 
beam each is representative nf tme of the 
three distinct function* of light: to illumi¬ 
nate, to heat, and to produce chemical 
changes. The luminous power i* chiefly in 
the yellow rays, tie heating power in the red 
rays, and the chemical power in the blue 
rays. To the chemical force of light, which 
I* associated with and yet distinct from the 
Illuminative principle, is given the name of 
actinism. Actinic ray* of light, therefore, 
are thiwe which produce chemical changes 
nr photographic action, varying according To 
the substance to their action, chiefly 

the blue, indigo, violet, ultra-violet, and green 
portions of the spectrum. 

Actinolyte. A chemical compound :i!LLi- 
lyzublu into it* component* by light. " 1 
propose itri u>c *■■ as to include chemical 
syitllPsis as well as analysis; mid in thr 
present state of our knowledge it would be 
convenient to extend the term to all the 
substances employed by photographers un 
which light exerts a marked sensible change, 
although it may loo uncertain how far that 
change is ehcmicul or mechanical,”— Prof. 

I hton, 

Actinolytic. Pertaining to actinism, :ts 
actlnolytic effect, i, r., photogenic effect 
Thu property of receiving ur imparting 
net ini-m. 

Actinometer. .\r= inHlrotncm fir measur¬ 
ing and recording tlic actinic (cbetnicai) 
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force of light, used in photography to de¬ 
termine the proper exposure m various 
negative :ifiel positive proce^st-H. rsUUfti flips 
ernmeou-iv (ns in Mouckhoven'- Otfiau 
Ptortm) culled Photometer [q. v.). Since the 
earliest iIllYs of photography various jlinih 
of aetiuomeicrH have In^-[i d.f vi^xriJ f demih of 
which cannot lie given in tlii-*- brief notice 
of the subject. 

The actinometer- most used at present for 
gelatine dry plates arc Harter and Driffield's 
slrtinvyrtij/h, Hal bird's Arti/rfimefrr, juid War- 
kin's £r^ttr< Mi(rr t deseripticns of which 
may 1 h? seen in the catalogues of dealers in 
supplies. 

As tiie chemteol action of light varies 
according; i« the-sensitive surface* employed 
in the various processes of photography it 
follows that mi one actinometi-r cun bo 
un i voisally applicable, The use of ullmmen 
paper has h however, become so general, that 
silvered albumen jpaper ftinw the essential 
lea Lute of the majority of actmonioters de¬ 
signed for tin! in photographic printing. 
The most common »jf tln-se o the Johnson 
aeUnometer, consisting of a e-mail tin box 
with hinged [jii in which el - jemre uf gliL-.-, 
painted u standard tint, in placed, with u 1 
apace of clear glu-s in the (‘entre. A roll of 
sensitive all Ujjicii paper is placer] tn tLt l.^ box 
and iJraw.it tis needed, und.-r the Lid, and 
when the niece of paper under the clear 
glass Is colored els deeply »l-. the atarid&rd 
tint, one tint is said to be registered. Having 
ascertained how amity tint* of the actinnm- 
eter any given negative requires in prints 
ioc, the correct time of exposure is known 
for EtSI future |>ri iiLh required from the nega¬ 
tive in me, 

Actinometry. The science of measuring 
and comparing: the varying chemical force 
or pliotogmph]c activity of light. 

ActinO-Folychroma. A name given to 
natural colored photographs, 

Adamantean Process. A method of se¬ 
curing hnzdnee* tit the printing surface of 
the etching in half-tone photo-engraving. 

Adhesive Substances. The biucifip- 
and other mbs unices used in mounting pho¬ 
tograph*. Those generally employed are 
Starch, albumen, isiughe-s, nod gum Arabic, 
and Inter dextrin, which S-< preferable. 

Aerial Perspective. That kind of per- • 
aptetiye which teaches tr» reproduce objects 
in a pidtire according to distance and i t] El¬ 
imination, =o a* to make them uppear true to 


nature. In photography, it usually means 
the effect of distance in a view. 

Afar-Agar. East J ndian u Ign; i >f a gelat - 
i an nature, ut mie time recommended its 
:i dubililule for gelatine and albumen in tho 
preparation of emulsion.*, etc. It is rarely 
lined. 

Agent, That which has the power of 
ope rat fug or p r< tducing effects. Light, ] i eat , 
chloride of gold, and hyposulphite of scnlu 
sire among the agents actively employed in 
photography. 

Aggregation, State of, M uniter in whieh 
the smallest divisible parti den of n body 
are arranged and combined. All bodies occur 
either iti ll solid, liquid, or gaseous stale, 
Air-Bmsb, An isstnnoent operated by 
air procure, which project* or distributes 
upon any desired surface liquid or powdered 
color in fine particles in the form of spray, 
in any degree of fineness or cpneentnitLou 
according to tho will of the operator, The 
Jim air-brush was Invented by L. AYaJkup, 
un American, and was designed primarily 
to replace the pencil in retouching negatives 
and pn-itii'i^, Thia instrument baa recently 
I wen introducer! in it more compact form, 
silihou^rh operated im the wime principle, by 
Mr. C. L. Burdick, of Chicago, The Burdick 
brush is about the length and thickness of u 
lead-pencil. The air-brush is largely used 
hy photographic enlarges and all classes of 
iniUi;.trial designers; It has also been applied 
recently to lay the grained ground requisite 
in the photo-mechanical processes, 
Air-Bubbles, fault* often coii»picuoQg by 
their uninvited presence, when treating films 
(plates or paper} with liquids, and, if not 
quickly removed, affecting the beauty of the 
result unfavorably. They also often form 
whi iL squeegeeing gelatine prints nn gla&i, 
motal plates, etc. If (bey cannot be pressed 
nut, they should be pierced from the back 
with a very fine needle. 

Alabastrine Photographs, Fe&itivfcs on 
rla- v ^ treated with the alabastrine solution, 
Tim following formula L- given us the best 
■—eol.ti.Klsi m and hath its mmJ for positives: 

traaeur. Ssodm 

AcvUc Aclil. . ntLnlwjt. 

Wacer .. l canto. 

_ After well washing re-develop with a solu- 
tom of bichloride d’ mercury: thirty-grai n 
solution of proto-eidpbatc iron, twenly- 
UVC drops. 
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AJhertypa. A phutn-rnUogniphic proeess 
devised by Jos. Albert, of M n rt i c ti_ As tlii- 
process w:w the first workable DKtiod of 
eolkuypy made known* a brief rfcnjvis wilt by 
lutemtingi 

A piece of glass five-eighths of an inch 
thick Is coated with the following eolutkm— 
ill the dark-room: 


Wilier + 

AlbdtMB * , 

iJetatEm.' 

Bed rtirocQiiic of FoUwti 


SCO part*. 

1» “ 

15 H 
H " 


When, thy film U dry it is rspracd to Bfht 
for iwo Inmrs thrmgh thr tffo «<•■, hacked by it 
piece of dork cloth, so- ttint the film may 
harden from the bottom (next the glnx-d to 
the^nrfiict. 

The frTjvfluil pkti 1 is now ctmted 
wiih ike follnwintf; 

IriilalLEC . , , Soy |snf 5 a. 

mi i Lrooutc nf P»Kuh h HW “ 

Water . + 1*° 


When again snfEeiemly dry the 
plate U exprwed under a negative, 
washed for fifteen minute*. and dried, 
Then slightly wet the Situ, ink with 
printers' Ink" In Liu ujual way. Mid 
print In a lithographic pte» T us in 

Fid- s. 


sin?- must be governed, of course, by the size 
of the prints. 

Fig. h i-howstbe arrangement for (b-sumlpg 
the separate sln-cts. A, /?, (?. D in the pie- 
mn‘-UulJer r ivbk'li k joined to the ? mid I 
cnrpjori-strip, ft, ?■*. f, (f, by :i fold of linen. 
Tlik strip is provided with two holi--, which 
must exactly rurrtTpimd in laying the sheets 
over one another. The binding consists of 
two strung cartoons, which are Innnid by n 
|>i'ntber back, unit in the cornwponding plnee* 
with the two ojieningH they sire? furnished 
with it leather fold. By two m'tew-k.lts, 
whii-li run tbrough nil the sheet-' and the 
two bindings. by mean* of the two openings, 
the whole”system h held togetiier. By 
ItMiaening the two screws the picture* can be 

hua.fi. 





FUi. ft 



lithograpky. This proofs give* prims with 
Erne kiiif-tones, but require* considerable 
cure and experience in tnunipaktioii, much 
depending upon the printing. 

ALbotn, A neat arrangement for the 
preservation of photographic picture-. The 


taken out and pi nets] together as one wishes. 
The thread »f the screw must not be cut in 
a ny farther than u«ess«ry, so as rvit to render 
the lilting of the leaves too diHIcuk, 

Fig. 6. screw-bolt* with box; Fig, 7, 
clotted album : Jig. 8, alb lhu opened. (Jor 
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elenE-nc^ only n few sheets are given in 
the sketch j in mlity, there are fifty to one 
hundred pieces,) 

Albumen. A coTtipIcs substance ciwting 
In manv of the solid* nnd fluids the 
animal body. It occurs in Ita purest AitW 
In the white nf egg end itj the serous or 
liquid portion of the blood, According t.. 
Wurtz, it consists of carbon 52 . 9 , hydrogen 
7 .% and ni&fij'i'it 15 , 6 . Mulder found trace* 
of sulphur, about fJuJb per cent. It is ob¬ 
tained. from whites of eggs by heating them 
up, diluting with water, and filtering the 
Miudon so obtained free from the shred* of 
membrane with which it I- mixed. The fluid 
is slightly alkaline, nnd may be iicntrnlized 
with acetic acid. After evaporation at a 
very gentle heat, an amorphous, vellowish, 
transparent substance obtained, width 
Mflubls? in cold water, and in strong nitric and 
acetic an Ids, 

The most eharactertKtic property of albu¬ 
men is Its power of eoagulation. Bleid 
albumen L* in almost every respect similar 
to egg albumen, as also is vegetable a lbumen, 

A. is employed in photography fur ahm- 
nwnmng paper (silver printing); in the 
matiuJai'iiirt' of emulsions; as a substratum 
in various, proc^iss; nod in the photo- 
mechanical processes. 

Almost 3*li metallic salt* form with A. in- 
soluble compounds ruled albuminate*; e.1m? 
a lb u minate s of the alksilii-s sen*, imwrvrr, eel! 
soluble, A. is ihe best antidote for the -salt* 
of mercury and copper (Orfila). 

Albumenized, (Vinted with nlbumen. 

Albumenized Collodion. < ’i A hniton coat¬ 
ed with albumen. It i* used in theao-oalled 
'LiUpvriot dry pr.>co*. The fi ,1 Euwi ng formu Ea 
for H* preparation Es considered the best: 
Take ti-J albumen 20 ounces. In one-thin! 
of thin ipLiintity. of distill td water, that L*. 
6 oiujetw A drachm*, dissolve 102 grains of 
isjditli^ of ammonium. Then add 34 drachm* 

of solutiim of tim'Lun 1 of iodine 12 grain- to 
3 ounce ofidcohoL Pour this iodized water, 
little by little, into the albumen. Inciting it 
with a wooden fork. The albumen bu ying 
been well frothed is allowed to stand from 
twelve to fourteen bourn. 

Take of simple I'oLlndion ! ounce; add 
iodide of ammonium 2 ) grain*; iodide of 
cadmium 24 grain*; solution of protododide 
of imn 15 drops. Allow It to settle. Win n 
about to prepare the glu.-i plate*, decant the 
albumen and eoModiou, Clean aud eollo- 


ilionize the glass in the usual way f*ee Albu- 
iitffliad j/offl, ( and Dnf pm~ 

; the oolWlion Laving been *en.sil]2£d 
in a-Itt-grain silver bath, cover the collodion 
with tin* albumen solution and allow it Co 
dry tor twelve or fourteen hours. The plate 
after this is plunged for fifteen or twenty 
seculltU in|i j a bath made its follow*: 

□Mlllt-d Wal«r, , . . td niH. 

ntfetJve ijOd Fused y*j. 

(rule of Silver , . , 2 " i “ 

Aeolic Add , , . . ] a$_ g ■■ 

AjtOlltli , . , , . Sfl H lfA. 


Let it remain at least twelve hour* flQ d 
then Jilter, 

After remaining in the bath the required 
time, the plate is first washed Lit alcohol and 
then ill distilled water. Set aside to dry for 
Ji ve or six days before no tip, Dvvelo] i 'v, i tii 
pyrogullio ae id nnd acetic acid, adding a ftw 
'bop* of a Id-grain solution of nitrate of 
diver. 

Albuminized Glass, tila-s coated with 
a dm men. To obtain per Jed proofs it is 
necessary that the Albumen should bespread 
perfectly even upon glass. This nmv lie 
done by placing vour glass plat, upon a 
atiuid having leveling screws attached fur 
the purpose of making it perfect Iv horizontal, 
Timr upon it a profusion of the albumen, 
and then incline the glass slightly in every 
direction sn that the albumen may fum- 
pletely cover the surface ; then place si glass 
tunnel in vour albumen bottle and set your 
f'hws. |date in it conoTwisr. iiiul drain .,fV all 
the superfluous mixture until on tv sufficient 
TO form Jin intlJii Tidy fine coal Lug remains. 
Dry the edges of the gin.-, with hibnfou or 
tissue paper, and replace it upon (he level 
support m dry, taking care to cover it with 
a pasteboard box—made for (he purpose— 
lliat it inay be kept free from dust. In this 
Htjito it is ready for the sensitive mixture 

Albumen Paper. Paper coaled with 
albumen, Tn prepare the paper, take of 


a-a-KC'-L^ of Kn.11 nm or Ammonium 
IHstulftl Wmer . 


ID ®faJiw, 
1 ounce. 


The common table salt is often impure, and 
therefore, if the pure chloride cannot be ob- 
tntried, chloride of ammonium {/tutritif' *4 
amtaomtt) may b e substituted. Mix any 
number of ounces according to the above 
forum ]ju, nd add an bulk of the whites 

of new-laid egm. Then with a bundle of 
[jail]s, or a wooden fork, beat the whole into 
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a perfect froth. .-V* (he froth f irm*. it to . 
he dimmed otT and pat into n elm el e^-Si to 
subside, 

Pour a portion of the albumen ’olaiion 
into a tint dish to the depth of Imlf an inch. 
Then, having previously out the paper to the 
proper size, toke a sheet bjf the two corners, 
bead Et into a curved form, convexity down¬ 
ward, ruL'l Litv it upon the albumen, the 
centre |Kirt first touching the lion id, nod the 
corin't> being lowered gradually, In miss 
wav all bubbles of air will lie pushed for- 
w» l r> 1 iLiid excluded. One side only of the 
paper is wetted; the other remains dry. 
Allow the sheet to rt^t upon the soluthm for 
thtr* minify, nnd then mb* it off ami pin 
up hv two corners, Jf ally circular snobs, 
Tree from albumen, nre seen—caused by lmb- 
hh.-.s of air—replace the shift fur tire same 
length of time as at first. 

Albumen Printing Process. The metlmd 
of impressing photographic pictures on 
alhumi nixed pa|ier, >ii ‘ touting-) _ _ 

Alcohol, hire highly rectified spirit, />b- 
tLiineil from fermented bv distillutuH], 

It consists of hydrogen, oxygen, and eurbnn, 
is extremely light and iafljunjimhle ; it miles 
in all proportions with water, dissulimg 
resins, essential oil-, wax, -pi-nmur-tl, in id 
Various Other substance*. f frdiliary alcohol 
is not pure, containing more or les^ water, 
its strength being deo#ed by the de^ns* <-d 
the hvdronn'ter or alcoliulmeter. Absolute 
alcohol, the strongest sold, contain 2 per 
cent, of water. To free it pTffcttj, it i' 
nect-sarv to put in the still with alcohol oi 
GO 0 , some caustic lime or fu.-ed chloride of 
calcium. Alcohol thus treated ha* a specific 
gravity of 793; it then bolls at 16G°J. Alco¬ 
hol mny 1 h‘ also concentrated hy eX|MWing it 
in ox-maddcrs, owing to the property which 
the latier (mousses of allowing wnter to 
pass through the pore* and evaporate OUT 
put giving little or no facility lor the vapor el 
alcohol to escape. Both surfuees "L the 
bladder should be soaked in water, and freed 
from tat aud minute vessels adhering to mAh 
the outer and inner surfaces; it should then 
hrtve two coots of isinglass on the outer and 
four on the inner surface; the spirit is. tieu 
poured in, but the bladder not quite filled by 
it, ji jMirtlon of air occupying the top; it is 
then tied tightly at the mouth and hung in 
a warm place. In this wav alcohol may he 
concentrated in twelve bourn for photo- 
graphic purposes. 


Alcohol hoi la at 170"; curdles milt, coagu¬ 
lates albumen, arid separates both starch and 
gum from their mucilage*; it is micon- 
gcalable by cold, and w r ith acids firms ethers. 
Alcohol isexte&sively used idr photographic 
purposes. Diluted with three or four parts 
of water it b excellent for mixing with the 
rotten.-Uine with which the djiguerrean plate 
is first cleaned. The rottere-t me is firnt 
dusted upon the plate and theft a drop or 
two of alcohol mixed with it, or tin- cotton 
is welled with the alcohol anil then applied. 
It is also used in the manufacture ui collo¬ 
dion ami to farm solutions for photogenic 
processes upon gla*s and paper, which will 
fie found treated of under their appropriate 
heads. 

Alcohol* Methylic. CH 3 OU. %n.. wood 
spirit, wood naphtha, pyroxylic spirit. Pre¬ 
pared, together with acetic add, hy the do¬ 
st rue Live distillation of wood. ' A bmwa 
mUltimmuHe liquid, employed in ;i crude 
?taic in the maimtaeture of methylated 
spirit. 

Alcoholic Collodion. A cn llod inn made 
with mi execs* of alcohol; or equal parts of 
[deniml Lift J ether. (Bee Qtfiadma,) 

Alcoholic Solution. Any substance dis¬ 
solved in alcohol. 

Alcoholized Paper, Pa ne r pro; m<i 1 w ith 

nn alcoholic solution. The photographic 
paper to which this name has been peculiarly- 
given is thus pn-piiri'd: Immerse Suce or 
any i Alls'r gcnxl paper for four or five minuter 
In a solution of 


Alcohol from ISO to ISfe* 
Saurtr of Milt 
IcirlUle iif j'jne 
Bromide of ?ju >2 * 


. is ounces, 
fa railtiinikm- 
. 135 ffrwliii, 

. 31 “ 


Hang Lip to dry. Sensitize with a o per 
cent, solution of ace to-nitrate of silver, ad¬ 
ding a 7 per CcnL solution. of glacial acetic 
acii I, 

Alcove Background, This system was 
destined by Adum riaJomon, It consist* of 
a curved background, a, nlinut eight feet 
high and ten feet wide at the curve; chat is, 
the diameter of the circle of which the 
curve id' the buekgrrmnd farm* half i* ten 
feel, and the radius, of course, live feat. 
Hinged to each side of the background are 
movable wings, b, about lour feci wide, and 
a canopy, r, of a similar character and width, 
is hinged to the top in front. Behind tilts 
projecting front canopy is a covering or 
canopy to the curved part of the back- 
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ground; this consists of two halves, d and d, 
uiuged in the centre. Attached to the back* 
ground at Uie back is a rod, r, terminating 
in a series of loops or pulleys. Through 
these pass cords which are attached to tue 
canopies c and '/. The cords arc all brought 
to a (Mieition behind t at the side of the 
background, where the operator can readily 
manipulate them, each cord having a 
counterpoise attached, so as to maintain the 
canopy in any position into which it is 
pulled* by the manipulators. The wings and 
canopy, b b and d c, are light frames covered 
with thin, transparent, white muslin, trails* 


Flo. a 



mitting some light, but arresting or breaking 
up direct rays of sunlight. At each end of 
the canopy c is attached a piece of thin 
muslin, which we have not figured, as it 
would have somewhat confused the diagram. 
It is the same width as the wings, over the 
top of each of which a piece hangs, to main¬ 
tain the continuity between the wing-screens 
and the projecting canopy. The canopies, d 
d, are also light frames covered with thick 
white calico, transmitting very little light. 
The background rests on three feet, one at 
each side and one in the middle; these each 
project behind about eight inches, to give 
firmness and steadiness; each foot ha* a 
large caster, to permit the whole to be 
wheeled round easilv into any position. The 
wings are hinged to bang an inch or two from 
the ground, so as to be easily moved back¬ 


ward and forward. The background is 

papered. 

Aldehyde. This is a product of the oxida¬ 
tion of alcohol or ether. It is prepared by 
passing the vapor of ether, or of ulcohol, 
through a red-hot tube; or by distilling sul¬ 
phuric acid six part-, alcohol lour |airtM, 
water four j»arts and oxide of manganese 
six parts. Aldehyde is a colorless liquid, 
with a suffocating etherial odor, specific 
gravity 0.71), boils at 72° F., soluble and 
ncutrul, but becomes acid on cxp<«ure to the 
air, und unites with bases to form salts; 
when kept for a long time two new isomeric 
bodies are formed, eladehyde and mrtaldehudc. 
Aldehyde is similar in constitution to alco¬ 
holic sensitives used in the manufacture of 
collmlion, and is a powerful reducing agent. 

Alkali . A substance which iiowesses the 
property of forming salts with the acids, and 
for the most part turning the vegetable blues 
to green, and yellow turmeric patter brown. 
The principal alkalies are *ooo, fjotu*»a, 
ammonia, baryta, calcium, and magnesium. 
The first of these is called the mineral, the 
second the vegetable, and the third the vola¬ 
tile alkali. Alkalies have, in u greater or less 
degree, a peculiar acrid taste and great 
causticity. They are soluble in water, und, 
when pure, in alcohol, and form salts with 
the acids. The pure or caustic alkalies 
should be kept in glass bottles, well secured 
from air, as they rapidly absorb carbonic 
acid and become carbonates. The alkalies 
color blue litmus paper red. 

Alkaline Bromides. Compounds of bro¬ 
mine with alkaline bases, such as bromide 
of potassium and bromide of ammonium. 

A l kali ne Chlorides. Chlorides haviug 
alkalies (or their bases. Chlorides of am¬ 
monium, potassium, and sodium ore ex¬ 
amples. 

Alk a lin e Cyanides. Compounds of cy¬ 
anogen with alkaline bases, as cyanide of 
potassium. 

A lk alin e Developers. Reducing agents 
in solution, mixed with alkali salt (carbonate 
of potash or soda, caustic soda or potassa) or 
liquor ammonia. The office of the alkali is 
to bind the bromide, as it becomes free from 
the silver during development. If a bromide 
salt is added, bromide of silver is again 
formed, thus retarding reduction. The more 
common alkuli developers are: eikonogen, 
hydroquimme, metol, paruuiidopheuol and 
pyrogallic acid. 
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Alkaline Development. A Vw year-- 
after the u-v of dry [voBodionl plates liftd 
iK'i'ome known, Mr, Henry 1 ■ Anthufly, ut 
\V, T y, jr k, dwcavered that fuming these 
p]jUo- with weak 4 mm on in rendered tiiciii 
more sensitive. Acting upon this faiggretion 
Leahy, of Diililin, immensed his plates m « 
weak mj Edition at ammonia nnd ti-u.uiI that 
1 It-vrli ■)mu■ ikt wus thus a* vetorated, lluwsel], 
lit ]sr'^ mixed pvi'ii urn] Liuimouia in snlii- 
tiim." and rejmrtVd thnt ihi* combination 
formed 11 very energetic develrn't* Thia 
procedure w«s til due time applied in the 
development of gelatine dry ptoh*, and nJ- 
Liili in.' dcvelopmeDt became general. 

The |«riii'-:fiul action us the ulkuki- in. 
development is to increusw the property id 
certain developers to absorb oxygen, which 
facilitate* the reducing action. They also 
i nline certain change* to take piece m the 
bromide of silver film, which predispose the 
diver haloid* to dissociation ant] eocso- 
iiueiLt building up of the image on the plate. 
'The caiu-th" alkallt* are more energetic in 
Aetion than the mrbmuited alkalies,, arid the 
funner are, therefore, mure likely to vaums 
fnjggfng w hen Used in large doses than the 
latter. Duehochois advise* the addition to 
the developer of one-ha.ll" part pohssiUni 
bromide ]ier cent. when Imp dixes of the 
alkalies are needful in development. 

Alkaline Gold Toning Process Certain 
requirement'^ are nectary in order to itLsun. 1 
perfect results by this ptroews. The paper 
must lie the best. Well slbumeuiied with frvah- 
Ifiid t'gip, wilted with fifteen grains to the 
ounce. Th" silvering solution must he kept 
uii to the strength of sixty grain* to the 
miTU'f, Several different formulae lor alkaline 
toning baths have been proposed, but the 
following have been most generally adopted; 

Clilnrfde of GoW . . . - 1 4™?°- 

Fhi »titaile of Sod* . r . 15 Bninn- 

Midllod Water , . ► - ■ 1 ’ 

The chloride of gold and phosphate should 
tic- kept in separate solution- and mixed 
diluted with water sufficient to fioat the 
prints n.s required. The only eflect in using 
a large quantity of water is to retard^ the 
toning, which is often of advantage. From 
five to ten minutes are required, the print 
being allowed to ju-shbhp a deeper color than 
is desired, us H-me is lost in the fixing bath, 
which Es the ordinary hyposulphite o( k fa 
solution. 


The Le Gray tuning bath is thus com- 
peued : 

miorlde of now * ... I hnaSVL 

CMeridu of LLsno - t “ 

Ltiloriae ut LS,nii',[:n . * . . ] H 

IHUUUod WiUer . . , . louiiea, 

The treatment of the print by this hatlj, ia 
the same as the first; hut, a? it po&sc**€s 
jw.werful bleaching properties* it is necessary 
that the prints be considerably over-printed. 

M, i'AMlfi Labor tie’s process has two ad¬ 
vantages over the first two here mention t d, 
in giving a peculiarly rich purple tint, and 
its capability of being used more than once, 
nil 1 a]ifr alEaline bathe being useless after 
one application: 

CaiDrlflo ol (iol4 . . . . Iftsfoi&fc 

Awtaei; t>f &)da .... 7;'<4 ja w m 

WiteT ...... SSoimefn. 

The solution becomes colorless by degrees, 
and afterstandingtwenty-four hours is ready 
lor uk-. On removing the positive from the 
printing frame, it is thoroughly washed in 
fresh water; it in then immersed in the gold 
hath from twenty-five to thirty seconds when 
the butyls first iised—as it gets old longer 
time is required, which must be determined 
by practice— l**o short :i time gives ft dis¬ 
agreeable red hue utter fixing; if turn long, 
a cold blue tint. When toned to the desired 
tint, wftsh repeatedly and fix in a bath con¬ 
taining A ounces hyposulphite of soda to l 
pint of ivh!+t, (See Ti-jMwg.] 

Alkaline HypoatilpMtes- Compound* of 
byixj^ulphuruua acid with alkaline bxses, ad 
hV|Msulphite of s-ndai, etc, 

AUcaJinQ Iodides. The compounds of 
iodine with alkalies, ti* iodide of pitiysiimi, 
HEiimoniuiu, etc. 

Alkaline Nitrate of Stiver. A com* 
iioLiiid of nitrate of silver with an alkali. 
The ammonia-nitrate of Mlver, employed in 
the photogntiihic ]>nutiug processe#, is ft 
fiimiliar example,.' 

Alio tropic. The unusual modiiicfttioii 05 ^ 
a IftMly appearing in two or more forma, of 
di Ife rent properties but chemically identical 
(tor instance, red and vellow phosphorus, 
liquid and ch i:igulatei 1 albumen. exygeLi jtnd 
omne, etc.). Some bodies become allotropic 
by light, others fit a certain temperature. 

Allyl. IteL'cnt eX|>erimeiit< by Colonel 
Waterhouse have demoa-tr &t»d that it 
pjssible to obtain direct potitive* on gho-s 
• m the camera by the addition to the deveU 
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op(T of 11 small quantity of mi !phrt-(nrb<imirft 
of iifi-fK The Hulpho-carhaimde of ally! is 
prepared by mixing the emeriti ill oil of mus¬ 
tard with six timis* its volume nf liquor 
artmji m iji. The cry^tallized product obtained 
by evipiintiuu of th Is pnduct is purified 
and made tip in the form of a concentrated 
solution, of which 8 to 10 drops are added 
to the usual developing bath. An account 
of the method of preparation and application 
wav he found in 18M, 

Alpha Paper. A certain kind of gelatino- 
chloride of silver paper for positive prints 
by development 

Alum, This well-known -alt is, prepared 
hy roustingand lixiviating i .-riain I'foyr, i-..ri- 
tflining iron pyrites, and adding to the lew 
a quantity of stil plane of jmtassH, It is ob¬ 
tained Jo Italy from alum-stone. It in also 
found in volcanic countries, produced by the 
action of *uiphurou* vapors on rock*'con¬ 
taining fold*™**, It has a sweetish idringeot 
tiL-te, is soluble in 5 parte of water m 60°, 
and crystallizes in nr-tohed non*. It h oeca- 
siona!ly used in photography for washing 
positive prints after fixing for the purposir 
of removing: every trace of the hyposulphite 
of soda. The pictures are washed in a dilute 
solution of alum lieforo hanging up to dry. 
It tr- a is. i used ns a film on wood for the re¬ 
ception of the photographic image, and an 
advantage is raid Lr» 1 h' gained by adding a 
trace to the printing bath. Alum nerves to 
harden and dear gelatine films, both of 
negatives and of papers. 

Alum, Chrome. A double sail employed 
in hardening and clearing the film of gelatine 
plate negatives and In other manipulations 
as a stilwritute for common alum. 

Alum Cells, A trough of clear alum so¬ 
lution placed in the ordinary stage of the 
optical lantern to absorb the heat evolved 
by the lime or electric light, when del unite 
nilCftetcnpic specimens are (wing projected, 
to which the heat would prove ilc-tructive. 

Aluminium,, A metal which promises m 
be of great utility in photography, occurring 
abundantly in feldspar, tdav, abte, and many 
HLiisihir substance*. Jt is white in color, 
malleable, light iw weight, and nut liable to 
tarnish. Used in photography for all pur- 
pu-i- for which bra** is suitable, -uch n> for 
eaincra bindings, lens mounts, tripod head*, 
etc. Powdered tend leaf aluminium, u&ed as 
a flitch-light compound, give :m intensely 
bright light without the disagreeable fumes 


incidental to the burning of magnesium. 
The subjoined formula is said to give ex¬ 
cellent results: 

AtauiJ.nlum rawder . , 24 ethLilk. 

Cbunit or FotajiKUtEn , . . . bj ‘ “ 

Sugar . . . . , 6 “ 

Aluminium chloride maybe used in the 
development of negatives with amidol, and in 
the toning or developing of gelmino-ehlondu 

| >nnte as a substitute for alum, having a 
iiudcning effect upon the gelatine film. 

J, K_ Clemons recommend* the use of 
aluminium chloride in addition to the gold 
salt for toning plain paper and alb tune a 
prints, giving the following formula: 

Water, . . . , . . 12 ourn't*, 

AbuuinJum Chlorite , . , iiignuna. 

Make this solution decidedly alkaline by add¬ 
ing & r > grains of bicarbonate of sodium, and 
filter carefully. At the time of tuning add 
1 grain of gold chloride to the bath for each 
sheet of piper to he boned. Toning is au- 
coinplished in from eight to ten minute*. 
This bath is said to enhance the beauty of 
the printe, giving brilliancy., depth, and 
detail of light and shadow. 

On account of it* porosity nnd its peculiar 
properly of absorbing and retaining trans¬ 
ferred linages, aluminium is recommended 
as a substitute for lithographic stone in the 
lithographic processes, Its ninny advantages 
for such work, an account of cheapne-s, light¬ 
ness, etc,, eaii he readily uuderatood. Litho¬ 
graphic printing from aluminium sheets is 
said to he of such tine quality and grain that 
they can be used tor printing on bond mid 
other high-grade pajocr*. The flexibility of 
aluminium renders n available, also, for cyl¬ 
inder printing, another important ai.lvantage 
in lithographic work. In France a] mil ill tUin 
is used in thin sheets for visiting curds, pho¬ 
tographic plaque-, and as a base for earhen 
or gelutino-cEiloride trauspu remaps; if cov¬ 
ered with btuck varnish, it mnv be used in 
the product ion of ferrotypes. The investi¬ 
gation of aluminium is vet in its iniiincy, 
ami before many years have passed It U 
expected that its usefulness will be still 
further increased. 

Am a din £. (dMi^.) A substance fi a.inJ 
in March paste that has been long expensed 
b> rhe ri (m isphere, and also formed iaLiuedi- 
atcly by (he action of hot water. Its prop¬ 
erties an- intermediate between those of 
starch and gum. 
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Ajn aJgam. A mixture of rjuick^ i Lv^-r 
with metal*. As aauJjpifi repel rutty trans¬ 
fer inks, they liad application in nuicliiiiucw 
printing pwccsaea. 

Amrt. lg jiTnji 'ta. To compound or mix one 
substance with another. 

Amber. A fossil re*in, purring us a 
hard brittle auhstuntsi, yellowish Ln color, 
general! v more or less* tnuifllnccnt; for [Hue 
fograuhtc purposes amber may I'm? punned 
by boiling in strong luzta fff hviir^ then 
washed well, heated in a closed reft*u to 
J50* £., mid finely powdered with broken 
Kill ployed to make cold vurniRh, 
itiiw ilygd fur that purpose in chloro¬ 
form or benzole. , . 

Amber Va rnish . Anther dissolved m 
chinroform or benzole. The amber lir^t 
pulverized, and alter being placed m a dw 
vessel* with a small hob 1, iu the li'J.i" boated 
KTfuhmltv up to iil2° F, A ((tnuitity of white 
vaimr becomes disengaged, which is allowed 
to [jiio r>(T, tinrl the amber gradually woods, 
xiielus and bubbles, when the vessel is to he 
removed From the fire and the mass allowed 

10 . .L Amber thus modified » extremely 

soluble to bcnmlt’ ansi chloroform* ami i- to 
be dissolved in the proportion of from 4<> to 
60 grains to the flnidotttice. V> itit la-u/ole 
a brownish varnish is obtained* but winch 
pp»duccs a film on the negative but .-Sightly 
colored and drying in a fow minute*; it 
then very brilliant* so much so that it is tru- 
quuntlv difficult tn distinguish the vunuaEmU 
aide front the plain trlass, and what i~ it ^ 
valuable* it does not soften under the Button 
f,r the sun's raya. Chloroform may lie use i 
ns a solvent, hut it is more Pistlv, and tim 
varnish produced is much more brittle ami 
liable In injury by rapid changes of tempera¬ 
ture. . . 

Am brotype. The name given by Mr. 
James A. Cutting to the positive phonv 
graph on glass* put up with two glasses ansi 
ficniictkally Healed with balsam of nr. 
applied In gtnflral to all styles, ol podittvca 
on glnss. 

Ambrotypo Process. Any of the positive 
process i m glass giving good nwuJts may 
be usl:i1. The following process is recom¬ 
mended as superior: Select jrkss free fronl 
blemishes and el van it wull with ri mixture 
of putty-powder in Irish whiskey* j ounce ol 
the former to l ounce of thi r latter. 

The manipulation in this process are the 
same as for negatives on glass. 
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CSftorfioa- 

PIaJq . ... .1 On**, 

idlldi of Ammonium ... it (fauns, 
lutlirk-of L^dULlura , . K*SV*™?2t 

Bromide cf l.liulftiinni . . Ij^jjraJna. 

Sniuaud solullon uf pure Chlwr- 
bde of Sodium . . 3 tot MfOtia. 


t>fMSfc)p(T. 

Rolling water , - . , 20 winces. 

ProtflSQlpiUUO of I™<1 . . - I OUBW- 

Nitric Add , ... ,1 lintctmL 


yiiriiJe BaH.. 

Water ..... lcranoa. 

Nitrate of SOVtsf .... mstaLne. 
lodld* <sf iMtval^sn . . - 4 “ 


Add dilute nitric avid (tJ purls of water to 1 
of acid), droj' by drop, between each trial 
until the white* are pure and the bluets of 
si pleasing brilliant lustre. 

IfcmlA 

SIcthvlalM Alcohol , . . lOcamcea 

rium Sandjirtc; . . . - ^ " 

White Shellac. .... ytomcc. 
QdraliHdt . ■ . . ■ t " . 

Oil of LaTCndcg .... I iiiwnai. 


The last bt he added after the others are 
dlpufred. 

Amidol. C.HJXH^OIL A develojung 
—one of thu dlamiiloplienol serii^ iu- 
truduced by Hautf* of Fleurbmdi, late in 
1891 , A. 9 a white powder* easily kdoble 
in water. Mixed with neutral sulphite of 
s 4 m 3 li it forms n very energetic developer 
without the addition of other alkalies. A* 
in solution is eolorlesflj with an acid reaction; 
in time it acquires a faint red tint, and gradu¬ 
ally hiMt-s in activity. I he mhlttinn of riiiu- 
trai sulidiitc of B<«la to a solution os A- given 
a limpid liquid which is colorless, and forms 
an excellent developer for gelatine-bromide 
pbii,- 4 T trmMrpan-iiLMes* bromide, and emulmrm 
lepers gfoerally. As a devcIojHT for gehi- 
line-bnnoide ]dytos A. has rnieiilenible 
energy, and acts more rapidly than pjfw 
and soda. In development the image gains 
mpidly in intensity, with rich gradation of 
t-nns. A. may U- used repeatciilv, ami does 
not fog or cause tin* plab: hj fill. A good 
formula for ordinary use is: 


AmEilol .... 
Sulpiiite ut -'tOlIa cryvtaJs 
Wusr , . . . 


BO rfftJn*. 

. iGOUDrCSL 


Over-eiprware is contTfillerl by the ad¬ 
dition of n fo iv drops of bromide of potassium 
fib per cent Boluriet)]. TTniler-expoftiire U 
hardly noticeable when A. Ls Used, except 
that more time is required iu development. 
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T3a<> addition of a smatt quantity of citric 
acid to the developer bus been recommended. 
A. stains tin? fillers, so that ciLreful n i.'-— j M 
lu hd 1 in*: i - :. I v i -a h h•- A l TCiTtl mg ta ► W:l h ■ |V 
horae, if an deeide cttirmt in passed fur a 
short time throng]! A, in aolution, the solu¬ 
tion will keep clear for a longer time, and 
d"K‘* not so readily lose its itcvdi^ti ng power. 

Amin ooia. An alkali which is gtHeotb 
in it* ujieouihincd state and comix.^ed of 
three equivalents of hydrogen and one of 
nitrogen. It i> often called ^futile alkali. 
It great pungency and powerful 

alkaline pru]>mji‘s. Water readily absorbs 
ah',iat five hundred tiini^ Lts volume, and in 
this state forms strong liquid ammonia, 
which, when tnach mure diluted, in popularly 
known as spirits of hartehurn, As usually 
met wit fii in the form of a crystalline whitish 
mfL^s. commonly cal let I smelling salt.-. it is 
combined with carbonic acid and water, 
forming^ a_ ss-^qui-carbonate of this hate.. 
Ammonia b easily reeogn iaed by its pungent 
odor, changing vegetable hides green, and by 
producing dense white fume- when brought 
in contact with tlmse of muriatic acid. 
Ammonia enter- largely into the photo¬ 
graphic prrwx^es. In the dnguemmn art 
It i-i exceedingly useful— in a diluted stales 
(»ay one part liquid anuni mh to eighteen of 
water (“for cleaning the plate. Various 
nulnrions of ammonia in combination with 
*alt« of iron, silver, etc., are employed M 
paper uud glass photographs. Added in the 
hyposulphite of soda in fixing it gives fine 
hi.-t.re Lints to the pliotogniph, and very jiure 
white*. It should be added tn the hytHr-ul- 
phite of soda solution in the proportion of 
one fluid ounce to one quart of the solution. 
The employment of smmumu in the pn L - 
limiroiry preparation of tlm paper givtjs 
celerity to the formation of the image, since 
ii hasten# the metallic reduction of the silver 
by disengaging hydrogen occasioned by its 
decouiposition. Unfortunately, this effect is 
n little trio violent, always canning spots 
through 1 1 tit the proof, which, however, may 
be avoided by using equal portions of eniu- 
nlhn salt and ammonia. This hodv must 
also W employed with the greatest cure, for 
it form* eijdriHLve budi..-- with silver, gold, 1 
iodine, and chlorine. Fulminating silver i- 
a black powder produced by tin- combina¬ 
tion of ammonia witli oxide of silver. Coiosiie 
yyjt^JMi added to a solution of the *ak ot 
silver Ln ammonia occasions it formatiuo. 


Fulminating gold is produced by pouring 
ammonia into u solution of e blurb If ■ -j' ^m|iI! 
The precipitate is of a yellowish or brown 
color. Iodide of nitrogen fo produced b>- 
ndding ammonia to a solution nf iodine in 
chlorine and hydrochloric acid. It is formed 
with iodide of potassium in certain cases of 
triple decumpoedtion. Chloride oi' nitrogen 
is formed by passing chlorine through a 
solution of hypo-chlorate of nmumnin, or tmy 
other am im m i uca I sa Et. Th e I amid 1 h 'con 1 vs 
yellow, and forms oleaginous drops, which 
full to the bottom, and which ore the chlor¬ 
ide of liitr< f£\ n. A 11 thesw: pn.i Inct* ih ' 1 . mate 
with violence at the lent blow. Those w ho 
have not a profound knowledge of chemistry 
will do well not In ha lid h- ammonia, except 
w-jLh tin; greatest rare, Ammonia completely 
dissolve* chhjride of silver, and nmy there¬ 
fore be aaoeess fully employed for fixing 
definitely by washing thy pnxif in .several 
waters.—A Omtj, 

. Ammon,ia-Aliim. (NH,)Al{EOA+]*HJ>. 

WjJii hs idlluij the sums «- jmluhb-alljni; it 
diirers from the latter in that It give* off 
amuionm when wu ruled with caustic WJ d a . 
fyditble in -even volumes of cold water. 

Serves to harden gelatine, 

Ammonio-Citmte of Iron, A i-ntubuia- 
bon of citric acid and atiimunki with iron; 
obtained by dissolving pure tom filing- in 

citrate of am .niti. When the filing are 

reduced one-half, add a little water, liltcj-. 
and evaporate to dryness. Papea washed 
with tills com pound id a certain state me of 
gn :iT sensibility, and give picture^ of great 
depth and sburjmew, but tlnw .itn-n - 1 . 
tauroudy darken on exjmsure and h lvame 
eventnaUy obliterated. (See < Vut&w auk 

i %rynjt^pt,} 

Ammoiuo-r&iTic Oicalate. A m m mun-oxa- 
late of litjn, FejtN 5 M gree Q etntala. 

sMiluhle m water, becoming more or leii oxi¬ 
dized and transformed into the ferrous , ;l h 
by light, Used Lu the preparation of r. n^ rs 
m the platinum and blue process 

Anunonio-Nitrate of Silver, A i m , U nd 
con.-isting of ammonb, silver, anil nitric 
acid, _ Employed us a sensitive wa-li for 
hii-T m c ojiiectlaQ with ij L e rih'.'i'igraphifl 
processes. Tlu- dilution is made bv db-o|v- 
iiiu i»ne part of nitrate of silver in sixteen of 
dj-sidjed water, and gradually adding strong 
Iiqu Ld ammonia until the precipitate first 
produced is again nearly dkadvcdj filter. 
Add ten drups oiLric ucid. The nitric acid 
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prcvcntei spotting, This solution i* applied 
to plain paper—previously stretched on a 
board a little smaller than itself—with n 
brush. evenly, smoothly, and thoroughly, 
(See JSi/rrrinff the fhper.) 

Ammonio-lfitrate Paper. PKtpor prepared 
for photographic purposed with any of the 
nitrates > 1 1 .im mom ft. 

Ammunio-Tartrate of Iron, It is com* 
pc*ed of 1 part tartaric otfid, 3 parts iron 
filings digested for two or three days in a 
sufficient niMnlitv of hoC water to barely 
COVtff the mixture", frequently stirring it and 
adding liquor of mmnotiift e dilute with 
water, decant, wash the undiftsoived portion 
of trim, filter the mixed liquors, and evap¬ 
orate to dryness. This substance is used to 
cornicelion with cyanogen anti others for the 
production of photograph*. (Set Oyanofypr, 
Chrtf#ffype t and Atuphihjj#,} 

Aniin nniirm Sulpha cyanide. An agent 
used in toning solutions for gelatino-chloride 
printing paperv, and employL-d in some cases 
for fixing instead of hyposulphite of simLi. 
It docs not uive enough advantage to warrant 
itn extra vont. It fa deliquescent and is 
soluble in nleohol. 

Amorphous!. A body which, oven in its 
iwnniLfvt particle-, shows no crystalline form 
OrteXtUrv. 

Amphi’Positive, A picture prod uced by 
a [wculiarproee** discorflftd Iw 3L Sabatier. 
{See NifinfiVr fVwvsiO 

Awphitype. .i proves,- in which the light 
farm* a positive and a negative from one and 
the -jit™ picture. Paper is treated with a 
sulutli.n mI tanralu of iron or pco.xi'lcof 
memtry, then with a solution oi ammoniik- 
i-Lirate of iron in exeem*, and then exposed 
in the camera. A neguti o* Is obteinet!, w h ich 
gradually fades out in the dark, hut resp- 
Tjesn— 1 :w" a black positive if placed into a 
solution of nitrate of mercury and afterward 
traated with a hot inm- 

Amy l Acetate, C.HjO. -$* QsH lt . A color- 
]m-s uiiv liquid of agreeable apple-lifce^mell. 
A solvent of gun-cotton; also used in the 
lace of oil In the normal lamp* proposed 
y the In tumatii mal l>ngress» 

' Amyl-Acetate Lamp. At the Interna¬ 
tional Photographic Congress, held at Pans 
in ls539 p the mnyl-neetate lump was adopted 
as ft practical standard of light in photog- 
raphy, to determine the light^ensitivtnras 
of photographic preparation,*. The dimt'tv- 
aioma of'lhs* lamp are given a* follow*; 


Internal diameter e»f wick-holder, 5 mm.; 
height of flume, 25 mm.; distance of screen 
from the axin of iLiuii', 10 nun. The screen 
consists of thin metal, and fa pierced with 
an aperture -1 mm. high and at ’east 8ft mm, 
bread. It i* fixed to tin- wtck-holdcr by 
means of a clip, and is placed at such a 
height that the aperture is about 10 mm, 
above the top of the wick-holder. For the 
purpose of testing sensitive preposition* 
with thfa lump, the amount of light falling 
vertically upon a surface placed at I in. fa 
cnlled a meter-can die. The Amount of Sight 
neees-ary to produce visible Hctiou upon a 
gelatin'^-bromide plate is thus attainable in 
definite figures. An interesting table of 
comparisons obtained with this lamp was 
given by Dr. J. M. Filer in .VfiMmef, 1391, 
to which paper the reader fa referred. 

Analysis, Disintegration of chemical 
combination* far the purpose of ascertain¬ 
ing their components (qualitative analysis), 
and their relative proportion# (quantitative 
analysis). _ 

Anascope. A focussing glusa tHfouga 
which the picture on the ground-glos.* fa 
seen, not reversed but true to nature. 

Anftstfgmat, A wide-sngle double*ob¬ 
jective, but unftjf m metrically constructed 
(intadued by Carl Zi-i?-]. It* fmnt bin 
is flat, considerably smaller than the very 
convex back lens, and perfectly free from 
astigmatic aberration of the slanting rays, 
yd leaving ft large picture-field perfectly 
flat, thu# giving extraordinary anifeu mity 
of sharpne— over a Large field even with a 
Comparatively large opening. The lenses 
are of silicate glass. 

Anatomical Photography. The Applica¬ 
tion cat" photography to the i <urjH>n>* <1 study 
In anatomy and surgery. It is extensively 
pur-aed in bi^pitals, and has been applied 
to aJmotl a! I kinds of caw-s with grout tHkt, 

Angle of Field. Width of angle; the 
angle at which the round picture of the object 
to Us photographed, projected by the objec¬ 
tive upun the grouna-gbess, appear* a- acen 
from the optical centre of the lens. Of tliis 
picture only the centre portion is sharp, or 
fit far noe, and is called ‘“angle of view. f It 
becomes extended u the objective La stopped 
down. The ringlo of field is, always greater 
limn the angle of view. 

Angle of Xncicteace. The angle which a 
ray of tight, falling upon a plane, forms with 
the perpendicular of that plane. The angle 
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of incident ami the angle of reflection are 
always equal 

Angle of View. Having found the focus 
(if a lean I winch see) the included angle may 
be determined as follows: Let A B be the 
diameter of the circle of light given by the 
ItU-“, which, of course, is easily determined 
by measurement, 
^ and G D the &jui- 

va lent focus as 
foiled; wc want the 
Jingle A D B. We 
have A G — D C 
tan., A D C bin., 

A D C—frnni 

thu angle, A D B 
— 2A D C, ift easily 
computed bv loga¬ 
rithms. 

The law which 
fi-Scs the focal 
length of a meniscus objective is different 
from that in the cash of the combination. In 

tile meniscus the apr* of the emitted rwte i» 

coincident with the optical centre, and from that 
optical centre, not the actual centre, the ftjcal 
length mast be measured. 

In Fig. II let o o' be the centre of curva¬ 
ture ot the face* of the meniscus Itas ex- 
course, with its concave surface 
toward the light. Let a ray of light, r, be 

Flf}, 11, 




incident upon thn first surface at s at such 
an angle that it will, after refraction, pa*s 
thraugh the optical centre c which iu the 
owe of a meniscus presented with its con- 
cavhi surface to the object, os usual, is 
always outside of the lens on the convex 
side. It will at 8 be deflected toward the t 


normal, * n, and reach the second surface 
jkL .Hff where it will be deflected away from 
the noraol, o' s' of the exterior curve and 
Will prLSi through the centre r. As there is 
no second Uns, it wilt suffer no further de- 
flectiim, and therefore tin? optical ventre is 
m this ease, also, the api s iff the cone of 
emitted rays, If the ray a s be produoml. it 
wid cut the axis at u jKiint, a, which \- the 
apes of the cone «,ff entering niv\- T The dis¬ 
tance from the [uiitii c (..nd not from the 
aettud centre of the lezej to the focussing- 
sercen Will bo the eqmralent load length. 

Angular Aperture, l 1 he diameter ijf ^ 
Jena taken in connection with ft* focal length 
Thus we may have lapses, single or com¬ 
pound, oi various and all of the same 

fui^nlur aperture H 21 ci- 1 . cu n v< a n?c 1 v^ wp ieihiy 
lmvo several tense* „f the one actual Huer¬ 
ta** or diameter, I mi of various angular 
aperture* (provided their fod differ). It is 
important to photographers m haw a clear 
cumiuption of angular aperture, as, with it 
van«5 the intensity of the chemical us well 
aa yiHual linage*, this intensity being a* the 
-square of the angular aperture 

Anhydrous. Perfectly drv, destitute of 
water. 


nmido-benaene. a coal-tar derivative, 
the sonnet* of many dyes used in phot^graiibv 
ami in the iimnttfiieture of cyanine, When 
iJcrteutly pure aniline Ls n colorless liquid 
but db generally obtainable is of a brown 
color, and is very poisonous. 

In ISM 1 Iff. II. J-, Liesegang suggested flu* 
Use Hit varmsh in which IL little of jljiv red or 
green aniline dye had be*en dissolved tor use 
,lil ^ means ui intensifying negatives. It i- 
f » Col ™S pohiUves fbr “moonlight 

l ..Avar 15 F'™cess, invented 

by Uillis, of Birmingham, is useful f l>f t h<? 

repw hJ ii,-iton of line objects; it i* based on 
the property ,d the-bichruinate* of forming, 
u it I l am 1 1 nc sai I t-, dork-col iirctl preci pitates. 

Suitable ,'lZtl paper i- Coatetl with 


IMta^tans titfb reunite 
I'hcsplhJirlc mail iiMutedi" 
Water - 


toimiJnn. 

1 ilnicbm. 

1 IfuldUuncoL 


. .. " JT ,fnt ‘ , m ‘“Ute !iM dry quick!v in a 

warm r™ When dry the print can be 
exposed under a drawing or transparency 
ant. | all the detail arc visible, live fop. 
ment .* effected by Lacans of the v^ri of 
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anilim* dissolved m benzoin or alrohnl, sprin¬ 
kled on blotting-paper, and placed in n shal¬ 
low Imps, m the lid of which the prim to be 
developed is fixed- When developed the 
prints should be washed,ond then immerred 
in uddulAted wilier J part sulphuric acid to 
100 pa rbs Witte r) b and again washed. Aniline 
prints are (airly permanent, and the process 
ih valuable because of its simplicity and 
rapidity. 

Endeimtnn jmd fiotiJieb also patented 
simLiar methods of utilizing aniline for print¬ 
ing purposes* but the processus uro neldom 
used, variation of tones is obtainable by 
the addition of diluted gallic acid or ammo¬ 
nia to the H-t washings. 

Animal Charcoal. A common article of 
commerce, known ss ivory bhick ¥ It may be 
prepared by burning ivory or bone shavings 
m a crucible, it is employed in pho¬ 
tography to decolorize the aeeto-nitnito of 
.‘-iiver which has served with albumen. 

Annotto. A valuable coloring matter* 
from the pellicle* of the reeds of the ifiru 
trrtUtuirtv Dissolves in alcohol, ether, vola¬ 
tile and lilted oils, to each of which it im* 
porta a beautiful orange color; wry soluble 
in alkaline dyes, which darken it, and in 
strong sulphuric acid, which turns it blue. 
Tlu' best:mnotto is known u- mil ariftnitn, 

Anthntype. A photographic process dis¬ 
covered by Sir John Herschel, and founded 
ujtfjn the sensibility of the expressed juice of 
flower-., (Jvrbtlii precautions are iieceSStiy 
in extracting the coloring matter of flowers. 
The petals of fresh flowers are carefully 
selected And crushed to a pulp in a marble 
mortar, either alone or with the addition of 
a little alcohol, and the juice expressed by 
squcc-nug itic pulp in u clean linen or cotton 
Cloth, ft i» then to be spread upon paper 
with u flat brush, and dried in the air with¬ 
out unhid a! heat. If alcohol lie not added, 
the application on paper must be performed 
immediately, aa the rur (even in a few min¬ 
utes) irrecoverably changes or destroys their 
color. If alcohol be present this change hi 
much retarded, and in some cases i* entirely 
prevented. M< flowers gi vo out their color¬ 
ing matter to alcohol or water. Some, how¬ 
ever, refuse to dose, and require the addition 
of alkalies, others of acid, etc. Alcohol has, 
however, been found to enfeeble, and in many 
cave- to discharge altogether tinny colors; 
but they are, in most cases, restored upon 
drying, when spread over paper. Faiiem 
$ 


tinged with vegetable colors must always be 
kept in the dark, and perfectly dry. The 
color of a flower Is by uo mean* always nr 
usually that which its expressed juice im¬ 
parts to white paper. Sir John llerschel 
attributes these changes to the escape of 
carbonic acid, in sumo cases; to a chemical 
alteration depending upon the abeorption of 
oxygen in others, and again in others, especi¬ 
ally where the expressed j nice coagulates on 
standing, to a loss of vitality or disorganiza. 
thin of tlie molecule-. To secure an even¬ 
ness of tint on, paper, tlm following manipu¬ 
lation in recommended; The paper should 
Is, ill, ,i-Lr:n d on iho hai !■: by sponging and 
blotting off. It should then bo pinned on .l 
Hoard, Uni moist sir|e downward, so that two 
of its edge* (suppose Elm right ham I and 
lower ones) shall project a little beyond tbti&O 
of the board. The buard then being inclined 
twenty or thirty degrees to the horizon, tire 
alcoholic tincture (mixed w r lth a very little 
water, if the petal* thenwelviw lie not very 
juicy) is to be applied with & brush ill strokes 
from left to right, taking care nM to gf> over 
the edges which rest on the board, but to 
plifts, clearly over those that project, and ol>- 
serving also to carry the tint from below 
upward by quick, sweeping -trotes, leaving 
no dry spaces between them, hm keeping up 
a continuity of wetspjiees. When all is wet, 
cross them by imother set of strokes from 
above downward, so unmaking the brush as 
to luve no float in g Liquid on the paper. It 
must then be dried as quickly as possible, 
avoiding such heat os may injure! the tint, 
Anthrocotypy. A proves.- of reproduc¬ 
tion, especially adaptable to the copying iff 
subjects in line on thin (transparent) paper, 
tirsi described bv Dr. Sobocehi, The process 
in based aped die property of na imam* eJh 
tallied on a bichrouiatod gelatine ft tin to 
swell up and became sticky in warm water, 
in those parts not mflbcted by light., whereby 
those parte are adapted to receive and hold 
pow< bred, colors. Anth racotypv is tlescri bed 
at length in Lietze’ft IleliQtftuphit /bmeiwi, 
Antimony, A metal found in a free suite 
associated with arsenic, .silver, ami nickel; 
of a bluish-white color, very brittle. Anti¬ 
mony sulphide is employed to make flash, 
light mixtures, and is a dangerous substance 
to bundle. Snipho-antiniEmiate of sodium, 
usually known ns .Sdilippe 1 ^ salt, is med far 
tateosifying collodion negatives. 

Antiplauat, A mm--symmetric objective. 
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constructed by Stmuheil, with front lee- of 
pniivc and back lenst of negative fociK 
TJio Utter i.- rtf unusual thickness, in order 
te correct (he aberrations of die front com¬ 
bination. There lire two kind* of antiplan&t, 
one for portrait*, out Jbr greuw, landiM-a imw r 
eaki rgeinonix, etc. The m ii pim aii c< unbines 
all the other nectary gi hkI iiunlitio, with 
thf extra advantage cjE l< ss a-tigmatirm. 

Aperture. A term itpfdied to a len* de¬ 
noting the actual portion which [mttllILs the 
riiyn of light to pass through! i.e., that por¬ 
tion wJuHi i- actually uLili^ial to impress the 
image upon the plate. It ia incorrect tosmp- 
ptt-f that the diameter of the lerir,, or of the 
diaphragm used, constitutes the working 
aperture of a 3en-, Ahnev gives the sub¬ 
joined method of ascertaining the nTailabte 
aperture; 

4i A distant object is focussed in the camera 
so that the grouniLgbiss tuv Iki at the 
equivalent focus nf the Sen-; this- screen La 
then removed and replaced by a glass. over 
which i- plaited opaque paper. A candle is 
then brought near the screen, in the centre 
of which a small hole baa 1 m:cii punctured. 
The diameter of the disk of light scon upon 
(lie front Ecus, coming through the orifice in 
the screen, represents the available aperture 
fit the lens with the diaphragm used for the 
ejtperi mOoh " 

Apltengescope. Ati instrument used ll>r 
projecting images of opaque object* upon a 
screen; Sometime# called UO opaque lantern. 

Aplanatic. The defect of-spherical aber¬ 
ration divides photographic objectives into 
two cIjL’-m-, Some. when Used with open 
aperture, give a ahnrp image over u restricted 
focal plane; others, used with open aper¬ 
ture, give only a confused general image. 
Louse-. free from spherical aberration are 
called a plana tic, the spherical aberration 
having been corrected by the arrangement 
of the 3 cjl-o* which form them. An nplnnatic 
lens Is, therefore, a lens free from spherical 
:iI►arratjon, which will give a sharp image 
with the open aperture, By the M <>f 
smaller diaphragms the naturally small area 
of i-harp <le Unit ion given by such ti leas may¬ 
be extended. Latterly, the term aphinitic 
h.L c been used to include also freedom from 
chromatic aberration, 

Aplanatic Lens, A double objective, free 
from spherical aberration and from distor¬ 
tion. It gives pic turi -'sharp i n the midd le, 
even without diaphragmiug, aod with it. 


only the edge-?. n f the picture, not the middle, 
gain greater sharpness. Aphumts arc, ac¬ 
cording to their construction, divided into 
portrait, group, landscape, and wide-angle 

aplfl ua Ls, 

Apochromat. A type of lens -con* trucuri u 
(by Curl Zeis-) entirely free from chromatic 
idarrntirm. The objective (triplet) consist# 
of two dingle crniv n-gla-s-s concavo-convex 
Ietwp3 (meniscus), with a triple cemented cor¬ 
recting lens of s mil llcr diameter between. 
This central lens efTecfr the chromatic and 
spherical correction of the objective; it it 
made of Light borate flint gUms, 

Apparatus. A term applied without dis¬ 
tinction to the implements used in |iL- t> - 
graphic manipulation, Bach article is de¬ 
scribed under Ife appropriate head in this 
work. 

Apparatus for Cleansing Silver Solution, 

Devised by Prof £., Stebbiiur, and described 
ilri follow^; 

A and U are tw>. bottles, containing about 
a pint of w r ater each ; tiie-c two Siottles are 


FM. li 



, r - Hintna qj an mtua- 

rtt iber tnbe, the ends of ivbieh aro bred up 
in two pieces of glass tubing, going through 

the two Indm-inblMT corlt-s, |>, fy. The 
Lork. It l-, perforated, in order to hit a piece 
oJ silver wire move up and down in the 
ini tie with ease, to tin* tail nf which is 
riveted » small silver spoon. E, Through 
the cork nf the other bottle, A, another tube 
1* passed; thi= tube descends to the Itohotu 
iiiu! is ,'urvfd nt its top; tee F* In order to 
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set this apparatus at work, fill the two bot¬ 
tle* with water up to the dotted line?, H II. 
Take 1minim 4 of a now stock -liver solu¬ 
tion containing si known quantity of acetic 
acid, pour it into the bo life, B, then take a 
few grains of biejirhruuite ol’Mniii, roll It m si 
piece of paper, and place it in the sjwon, E; 
now pu^h the corks ftnnly into the neck# of 
the laitth*. then put :i graduated vsvse under 
the point of curved tube, F. Mow, if the 
silver rod in? pushed down into the liquid 
the paper will hurst, sind an emission of car¬ 
bonic acid gu- will take phuv; thi* will flow 
along ml mi t.’, and press upon tin- surface of 
tin.' water in bottle A, Tin? water will tilers 
begin to rise and flow out of the curved iui>e p 
F, Wlll'rl till-: CfOS,-^ lliu hottlf B llJUSt bo 
slight! v shaken until no more water will flow 
nut, "The exact quantity of this must he 
Writ ten down. The content# of lb l 1 bn tile 
B Tiiu-’t be thrown into the silver-waste tray, 
the bottle well rinsed, sun I filled lignin with 
water i l 11 Pi thodotted Iin+Tlifiumrwith 
bottle A Now, lake exactly L20 minima of 
the -i[\L*r solution which Ini* been boiled, 
and operate in the tune manner. If only 
luil f the quantity of water that w*a dpi von out 
hy tin* first operation he obtained* it if a proof 
that the Mention Imt half it* acetic sell by 
evaporation. The quantity ntve*Aiiry to 
tiring it up to it# proper standard can be 
cosily calculated and added. 

Aqua-Ammonia. An aqueous solution 
of a volatile ^ Ammouiacal gas contains 
1 atom of nitrogen combined with A of 
hydrogen. Anmumiaea! gsis is largely *idu- 
bte in wiiter, and jx^ewsies alkaline proper- 
tics, it differs noiri'ver, from the other 
alkalies in one important |3:vrtii.-uliir—it is 
volatile ; lienee the original color of turmeric 
paper affected by ammonia is restored by the 
application uf heat, Aq tla-ummi mia absorbs 
Cfirfomic acid from the air p and is- converted 
into r>i rfjomiiz of ammonia,* it slum! d be, tharc- 
['ore, kept in gWs-stqppered bottles. It slUo 
contains fMonde of omfmnii.m, detected on 
the application of a jwdution of nitrate of 
silver ar Li lifter! with nitric acid. 

Aqua Eogia, Ndtro-iniirintic acid. 8 m 
named from its being the only solvent of 
gold. It i- made by mixing 1 part of nitric 
with 2 part- muriatic [hydrochloric] acid, 
and 3 part* water. Used phuti ■graphically 
in the manufacture ofehforide of gtdof and in 
bromide of .diver coliudiou cmuLkm to pre¬ 
vent fog. 


Aquatint, The manner nfcdlorinj; nlsu 
the graining of metal plates for procss,*- work 
by dusting a resin, and partly melting it, 
thus serving ;l# no etching ground. 

Aqueous, Watery; par taking of the 
nature of water; abounding in water. 

Aqueous Solution. Any substance dis- 
aolved in water. 

Architectural Photography. This Is a 
branch of photographic work which de¬ 
mands considerable skill and jnitiein 
the photographer, and on extensive outfit 
in the wav of apparatus, in order to gain the 
most elftflive re-nils. 

Apparatus. A good, roomy-topped tripod 
capable of varied aj^jiistmr nt; a vtew camera, 
square in form w ith reversible back, front 
a ud hack swing movement, nod a reliable 
spirit level. Recti!incur lenses, of long and 
short lords, ami a reasonably wide Liugled 
objective are es-senttal; lor 5x7 plates u lens 
of 7 inches focus will be bund most useful. 

The pohit of view h* an important matter; 
if an extended view from the street, tir from 
i\ neigh burl tig window can be secured, good 
results rnay be expected, with pleasing 
effects of perspective. A ea refill study of 
the line* formed hy this or that view of a 
building will insure harmony in the photo- 
graph, which is desirable. If it is impo&dble 
to get ilir enough away from the subject, n 
wide-angle lens should he employed, but dis¬ 
tortion lousl bo husked fur, a] a | corrected as 
lar an tJOssiLde, 

Lighting. As ji rule, strong sunlight, pro- 
cecditig from one i»r another wide of a build¬ 
ing, it best suited tl> architectural wort, 
giving shadow and relief. 

mid lierttkipnimt of Stlch subj ects 
require care and patience, and must necea- 
h ari ly vary with f«di picture. Over-exposure 
will give flat nwativs's, lacking in ileteily 
and contrast, white under-exposure glvi-s 
hareh hliJi'k and while effects. The color ot 
the building,season, and time of day require 
consideration before exposure. iJevekp- 
uibnt should proceed gradually, density and 
vigor btitug first looked j lifer, when deuiil 
may be -ccnrcd by pruper addition of alkali, 
i'htonogien and hydriNpiInonc offer many 
advantages for such work. Printing may 
lie suitably dime on albumen, plain silver 
paper,.or bromide, this latter lailngspecially 
adapted f .r such work, 

Argentine, Resembling silver; pertain¬ 
ing to silver, or Kcunding like it. A silicions 
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variety of carbonate of lime,, haring n .-livery 
white," pearly lustre, and n vanriag or curvet! 
IjLiiir! iur structure.— Webitet, in photo*jrm>hy 
it Is u-ed m the sense of the first definin'm. 

Argentine Compounds,, I n photographic 
comjKrtind.' of substance- with silver. 

Argentometer. An instrument for meas¬ 
uring e!h- .-(rengih of silver aoltiticOH, 

Argentotype Paper, A paper Introduced 
by Dr, Ad. Hfeekit!; Jighl^erwdtmq and 
prepared with iron and si lver suit- for prints 
from negative*. It. prints very quickly, fur¬ 
nishing brown-black, piatinum-like pictures 
with matt surface. 

ArLatogen. A eon gent ruled bydroquinono 
ik»vflr«]n-r f by Dr. Ed. Licseguug, for develop¬ 
ing partly printed pictures on Amto paper; 
13 mixed, before using, with I* iliiu- Li~ bulk 
of witter. With greater dilution the prints 
become softer frnm hard negative!*, 

Aristotype. Th is narou was first a] »| 1 1 i ed 
to it gel nti no-chloride printing paper, intro¬ 
duced. i[i Europe by Dr. Lireogung. Ill this 
country, however, the name is* given, indis¬ 
criminately to almost ail the newer printing* 
out chloride papers, whether gelatine, ed£- 
lodion, orceUoidme enters into tbeemulsion. 

Aristotype Paper. A paper wait'd with 
gekiiiuHihioriiie of f.ihvr for the printing' 
out protiw, It renders strong prints from 
even, tint negatives, and is cosy to work. 
Both clc^sy and matt prints tan He obtained 
with it, but the high gb'^ renders the 
detail* 

Arrangement- The arrangement of |K?r- 
Btms or object* to be photographed, na regards 
the motive of the picture, ru- also tbe distri¬ 
bution 1of the light according to art rules. 

Arrowroot Paper. Pure photographic 
paper coated with a thin film of arrowroot 
which film closer the pores of the paper and 
gives a fine surface UutfUrt suitable for prim¬ 
ing by 31 hotogrupiiiu meth 1 * la. For the prep* 
oration nf arrowroot paper, Vogel recom¬ 
mends t 


Water . 

Cbl«Ue of Sodium , 
AnDffnnl . 


WQ ptLrtJL 
2 '■ 
Z# H 


Forsensitizing, IJesegangadvises: 

Mtmw of silver . 1 part, 

EHltDled W»tLT . , . , . lit pLIlL 


The paper M floated for one-half or nine 
minute, unrl when dry again treated with 

Citric Add ♦ part, 

AJ'jih^l , 1 .... 4 [uru. 


Wien dry- it is preserved in the dart. After 
printing, arrowroot may l>t? treated! 

similarly to alhumenized paper but the 
toning and fixing solutions should oulv be 
of half the ~ trengt b u-tui! Iv e 1 u | il rayed. Tlii-> 
paper lends itself ndmtrubly In toning with 
pi ntinom or alumiaium chloride* giving nuiU- 
surface prints of great beauty. 

Arseninte, A -alt formed by arsenic acid 
combined with uuy foi-v. 

Axasmate of Ammonia. A compound of 
arsenic and ammonia. To prepare it, lake 
a strong-obitinn of arsenic acid and saturate 
it with tbe liquor of sesq Di-carbonate of 
umuu mi i;: r ujjd tbon cvaponite and crystallise. 

Arsenic. A metal of u stcel-irniv color 
and brilliant lustre, and unite brittle. It 
forms iillpys with mol nf the metals. 

Arsenic Acid, An acid compound of two 
equivalents of arsenic and five of oxygen, 

Arsenions Acid. An acid composed of 
two equivalents of arsenic and three of 
oxygen. 

Arsenife, A Kilt formed by arsenical* 
acid W r ith a base. 

Artificial Ivory. Artificial ivory wiijili- 
eablo to photography is the invention of Mr. 
Muvul, of London. Grind mlnhtife of baryta 
with albumri*, until thoroughly mixed, very- 
line, and it loses its tacky nature; roll it into 
slab* on gl-;^ or imrcelftin, plates with a 
gloss or porcelain roller, and utter drying it 
I will receive a beautiful ivory surface by 
polishing, which tuny lie done bv, iir-t, fine 
rotii'Eistone and lliv-n rouge, n-dn'g ehjimois- 
akln. Prvpure ii by the nnmion 10 -nit rate of 
.-liver process and print from a negative jis 
Usual with paper. Care must W taken not 
to soak the substance. The solutions must 
be poured oa gently, 

Artificial Light in Photography. Sines 

the introduction of the highly send live gel¬ 
atine dry plate the use of artificial light has 
bt'c^int? oot only posi-ibl^ but tpoenil, in 
many photographic proec.^e*. The lights 
uwd arc electr i e, gas, mngne*iifm, aluminium, 
lime, and various mineral oils. In England 
y 111 . ^‘ r ^ cydi- limes, the electric light ex- 
h lu-ivcly for portraiture, while Kurtz, Kock- 
wood, and others in New York and elsewhere 
have adopted sinukr methods with comiilete 
the January, I m, number of 

iviM&rt S Phoftxfraptii? M^gaime wjis given a 
portrait study bv ritrau^. taken bv tbe aid 
■ ' fora raeundesrent light of IQO-candle power. 
CKmctully speaking, however,, ihe arc light 
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is used for this purpose, ami alv> in many 
phoH>-mechanical ami enlarging establish- 
mentis for copying, enlarging. and printing. 
When gaslight i- employed. Sugg's or Wig- 
huiu’s burners are u*e<f; tine requite have 
also been obtainetl by mean* of the incan¬ 
descent system of gu*-lighting. By the use 
of ordinary gaslight house and commercial 
interior work is rendered easy of accomplish¬ 
ment, orthochromatic plates being advised 
in this connection. The uses* of magnesium 
and aluminium in various forms are mani¬ 
fold, ami suggest themselves particularly for 
dark and confined interiors, such as caves, 
grottos, etc. In Berlin, Herr Schinn oper¬ 
ate* a portrait studio by magnesium lighting 
lists 1 exclusively. Lime-light and the light 
of mineral oils are used with advuntuge in 
enlarging and printing bromide and chloride 
paj>ers and plate*. The subject of pho¬ 
tography by artificial light is too extensive 
to admit of detailed treatment here; fully 
detailed accounts of it* applications may be 
found in Vogel’s Pro<j>-r** of PtuAoqraphu, 
Duchochoia’ litotw/raphy at Sight, the J/o- 
taict of recent years, and by consulting a file 
of anv photographic journal. 

Artigues* Process. A method of carbon 
printing invented by M. Artigues, of Bor¬ 
deaux, in 188i», which Is now becoming 
widely known and appreciated in Europe. 
A thin film of gelatine is coated on pa|ter, 
unil when set is sprinkled with blaek powder. 
When dry it is hichromated from the back 
of the paper. Development i* effected by 
mixing white sawdust with hot water, anil 
applying it to the print (exposed) while held 
in a vertical (xisition. The prints obtained 
by this method have certain peculiar quali¬ 
ties not obtained by older processes, and its 
application in photo-mechanical processes 
renders it extremely interesting. Artigues* 
paper may now be obtained commercially. 

Artotype. A name given to a photo¬ 
mechanical or photo-lithographic process. 
Much the same as the collotype or photo- 
type- 

Art Principles. The rule* of art as laid 
down by the old masters, which involve the 
application of composition, light and shade, 
and of the trained eye to the production of 
pictures. 44 To walk b natural; to dance is 
an art.” To make photographs b easy; to 
make pictures b an art 

Asphalt. A pitchy substance; hroiru- 
black; soluble in ether, benzine, spirits of 


turpentine and chloroform; lo*o« its solu- 
bilitv by exposure to light When thus made 
insoluble it resist* the etching action of acids 
and b used in different photo-mcchanical 
processes. (See Atphattam.) Varnish is 
also made from it (See Bihttnm.) 

Asphaltum (or Bitumen) Process. If a 
zinc, copper, or *tone plate b coated with a 
solution of asphaltum in ether, chloroform, 
or luvender oil, dried in the dark, and ex¬ 
posed to light under a negative, the parts 
affected by light become insoluble, while 
those protected from the light by the dense 
portions of the negative remain soluble and 
may be washed off with one of the above 
solvents, when the plate may be etched with 
dilute acid. This is the foundation of several 
photo-mechanical processes. 

Asphaltum Varnish. Boil 500 parts 
of asphaltum, mix well with 250 parts of 
linseed oil, and when cool add 250 part* of 
spirits of turpentine. Is used for coating 
and repairing dishes. 

Astigmation. This word b derived from 
the Greek, and means “ not coming to one 
point.” If we focus a well-defined round 
object, situated in the axis of a lens of a wide 
aperture, on a screen, we find the image 
round; even if we move the screen in and 
out of the focus, the image will get only loss 
sharp; hut if we turn the lens sideways, so 
a* to get the image of the same object formed 
by pencils oblique to the axb, then we will 
observe that it is no longer possible to form 
a sharp image of the object, and by moving 
the screen in and out of the focus the image 
appears elongated, horizontally or vertically. 

Now’ let us sec whether it can be made 
clear lie the following figure (13). CD is a 
convex lens, of which A It is the axis. The 
lens b represented in perspective, as we have 
to show two planes, in different direction#. 
The radiating point R is situated at infinity, 
and outside of the principal axis. \W* will 
lay a plane through the axis .4 R and the 
point R. which wifi cut the lens iu its diam¬ 
eter C D. Let as lav another plane through 
the jHiint R, at a right angle to the former, 
and which will cut the leas in its diameter 
K F. If we draw the line R p through the 
optical centre of the lens, a ray following it 
would not be refracted, as we liave seen 
liefore, and constitutes a secondary axis. 
Rj> i* the line where the two planes cut each 
other, and consequently belongs to both 
plane*. Let us draw the two extreme rays, 
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R' rand IF D of the diameter CP, which, 
after refraction, are Tand }> ', a* we leu mail 
bv unalvEing rtpheni'ii] uljcrration. If we 
m>w tiHik to ihe other plane, the /’ 

and IF' E are symmetrical to llic asis h and 


Ha. ill 



are exactly equally refracted, meeting at 
the point ,S T . If the Jens in now riiapbragmod 
down, (so os to i cn prove the aberration n f the 
plane CD, we find that we have for one hit-, 
two distinct fuel If we fsffl, thr Indian l‘C, 
it brick wall, we will have the In amenta! 
white mortar lined in focus, while the vertical 
ones are out of fecit*, and nor i •erwi. Ely 
looking to the figure you can easily see that 
that universal 
■^t 0 ' to doctor in optics, 

the diaphragm, 
will also cure 
ast%cnuLio|i l at 
leant will bring 
it to u mini¬ 
mum, Ftg, H 
will suggest a 
way by which 
a stigma t ion 
may be destroyed almost completely. The 
diaphragm D divides lI lc ten- /, into an in¬ 
finite number of len-ie*. of which each uers 
nna different radiating point, and the pencils 
in or tint of ihi> u.vi- strike the Ivtisi-s nlmo-t 
nonnnlly, hence such a combination is ant 
only nearly free 0fdhttortion,bilt of llrtigimi- 
tion also. 



ABtrcufiGtcoroscope, \n t mu nunent de¬ 
vised by Pilcher, for u,w with the optical 
lantern, by means >if which thi' screen Ls 
made to appear as ifcovered with a network 
of geometrical designs which constantly 
change their firm. 

Astronomical Photography, When 
An go, in 1S33, fir?t enunciated before the 


Academy of France the process of Daguerre, 
he referred to the possibility of the useful- , 


ness of photography In astronomical re- 
sea rch. II U pret 11c ti« m tuts been won■ lerfit II y 
verified, and to-day the application* of pho¬ 
tography in astronomy are so important am! 
various that, to describe them, & volume 
would hardly suffice, A- a gourral thing, 
however, astro-photography requires special 
apparatus and equipment, and is therefore 
beyond the capacity of mii>t workers, An 
ititcresliug rfcrorti rjf the mean* u-rd ill Ihis 
branch of work in given in Abney's Treat Ue 
mi Pho (titfrap hy, 

>%bir Phhtt'ifrapliy comprises tlic photo¬ 
graphic study of the solar surface and phe- 
nnmaoti, Tho earliest achievement in this 
direction w« the dflEuerrotypf-of the.' mdor 
pr'imintTU'i's.iibMisu'd ity Bui'fciiw.-ky in lwjl. 
Sinca the gelutltie dry jpliii..' ! 11 is been Intro¬ 
duced into spectroscopic invttotlgation, the 
work of solar photography has made great 
progress. 

Lunar Photography t the study of the moon 
in its pliii-" - arid phenomena, vrna first 
attempted by Draper in 3840, who succeeded 
in obtaining it riuguerrotype of the w^m 
after some hundreds of trtabe Afterword, 
in 1152, by the wet collodion procewM, De 
la Rue obtained a superb lunar photograph, 
as also did Rutherford at a later dale. The 
finest recent photographs of the moon ob¬ 
tained are probably th^c by the brothers 
Henry, of Pari?, made in 18UO-UL 

S(c!fitr PD>b.'<frr.!}>hy is. perba|if', the most 
widely useful of all brtmche-- of astro-pho¬ 
tography, nil! coiiipi'K- tin.- pEmtogrnpliy 
the planet*, star*, etc., recording the number 
:lh! magnitude of i-lars acid meppieg the 
heuvi'cis. Tbo current astronomical journnta 
give a record of the progress, year by year, 
of nil these application', and 4 hjuM be eou- 
-nlted by those interested. 

Astro-Photography. The anpUuition of 
photography to the study imij observation of 
the star*. 

Atelier, t ilass-house; hHxdio; fum w tied 
with f-ky- and hide-light .uni needed arrania'- 
merit* for regulating the light when msiting 
photograph li; exposure. 

Atelier Camera, or portrait cnirtem, a 
ctuaem for milking picture* in the studio; 
should be adaptor] lor nil kind* of photo¬ 
graphic work rather than distinguished for 
■ta nghtne^-i (dcsiraido in travelling cameras): 

to focus with accuracy; manageable 
upon the stand; rflippUed with nil na^leru 
improvement, ^ 0 f piecing form. 
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Ateliftt, Portable. Use n gray'■blue cloth 
background, about (J feet wide i*y 7 font high. 
The tup 4i ml the Aides form curtain,~ h are 
mu Jo of thin r-j uH’ and held by rings to ili« 


rod* of the frame-work, All may be taken 
apart with case Mid rolled around the slip* 
port pola for carriage. 

Atelier Stand. A camera'-stand tor the 
stiiilLo; on casters; easily lowered or rawed 
or tipped; massive, and with top capable of 
elongation. 

Atmospheric Inft nsties. Thr action of 
the atmosphere <>u 'Ubstamce*. Iu ^holog¬ 
raphy, its effect h in retarding or increas¬ 
ing photogenic development by the solar 
ram 

Atom, A particle of matter so minute a? 
to admit of no division—tbe firrt principles 
or component parts of all bodies., tu ehtm- 
a supposed ultimate particle or com¬ 
ponent part of a body; the smalltM partiHe 
supposed to result from the division of a 
body without dccomjio^itioii. 

Atomic Theory, ’ This theory was pro¬ 
fs used by Dalton and JaeiUtun- the compre¬ 
hension of chemical reaction*. 

It is pupp«ftd that all matter is made tin 
of an infinite number of minute a wins, which 
art- E'lcjuoiitarr, end do not admit of iiirther 
dimion, Each of these atom* possesses- an 


actual weight, although inappreciable by 
onr present methods of investigation. Simple 
atolra, by Uniting with each other, form com¬ 
pound a/Mns, and when these compounds are 
broken up, the elementary constituent aunts 
arc not destroyed, but ho pa¬ 
rti to from each other, in dm- 
session of all their original 
properties. 

in representing the simple 
atomic structure of bodies, 
ehvk* may be used, sa in ilia 
diagram given below (Fig. Id). 

a U u compound atom of 
sulphuric acid, coiwUtlng of 
art atom of sulphur united in¬ 
timately with three of oxygen; 
6 is an atom of peroxide of 
nitrogen and four of oxygen, 
NjO,; and r an amtu oi' nitric 
add, composed of nitrogen one 
atom, oxygen five atoms, or ill 
symbols N r |O a , All atoms are 
not of the same weight, those 
of one element being either 
lighter or heavier than those 
of another; thus, an oxygen 
atom is sixteen tiroes as heavy 
as mi atom of hydrogen. (See 
Atomic Weight*, below.) 


Fl'l, is, 

ate 



Atomic Weights. Weights or proportif m - 
In which chemical elements combine. 

If we suppose that the simple atom* of 
different kinds of matter ihjftr nj nviyA/, and 
that ttiis difleiencc js expressed by their 
equivalent ntiadaTa, (he laws of combination 
follow by the simplest reasoning, It is easy 
to understand that uu atom of one element 
or compound would Jit-place or Ih- -rnhsti- 
EtiU’d for a sjnglft atom of another; t henjfore, 
taking as the IItlLslraltun EJi>.< decomposition 
iif iodide of potassium by chlorine, the 
weight of the latter element required, to 
liberate !2b grains of iodine is 3d grains, 
because the iceights of the aivtrM of thine two 
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elementary bodies are a* 36 to 126. So again, 
in the reaction between chloride of sodium 
and nitrate of silver, a compound atom of 
the former, represented by the weight 60, 
react* upon a compound atom of the latter, 
which equal* 170. 

Therefore in the place of the terra “ equiva¬ 
lent” or “combined proportion,” it is more 
u-ual to employ that of “atomic weight” 
Thus take the atomic weight of oxygen (rep¬ 
resented by the symbol 0) as 8, and that of 
sulphur as 16; the atomic weight of the com¬ 
pound atom of sulphuric acid, or SO„ will 
be equal to the combined weights of the four 
simple atoms; i.e., 16+24=40. 

A urine. A dark gum-like substance made 
commercially by heating a mixture of 
phenol, oxalic acid, and sulphuric acid, re¬ 
sulting in a crude product This Is dissolved 
in warm ammonium hydroxide and per¬ 
mitted to cool, when a crystallized precipi¬ 
tate is obtained which is purified with 
alcohoL Aurine is insoluble in water, but 
freely soluble in alcohol or ether, and is 
Used to dye fabrics for dark-room window 
use, or to hack dry plates to avoid halation, 
being for this purpose mixed with collo¬ 
dion. 

Auto- Chloride of Sodium. A compound 
consisting of gold, chlorine and sodium. Tu 
make it, dissolve 1 drachm pure gold in 
aqua regia (see aqua rrt/ia), and evaporate to 
dryness; redusolve and add 100 grains car¬ 
bonate of soda, stirring till complete solution; 
then again evaporate to dryness and bottle. 
This is a most excellent sulistance for toning. 
The bath may be made in the following pro¬ 
portions; Auro-chloride of sodium, 1 grain; 
chloride of lime, 1 grain; hypo, soda, 42 
pains; water, 1 ounce. This forms an alka¬ 
line bath which admits of great depth of 
color without sulnhurizution. 

Aurotype. Photographs upon paper pro¬ 
duced by a preparation of gold, the dis¬ 
covery of Mr. Robert Hunt. The process is 
not of much importance practically. 

Auro-Ur&nimn. A compound of gold and 
uranium. 

Auro-Uranium Process. A method of 
printing positive photographic proofs by the 
salts of uranium and gold, (bee Cranium 
J+oeeu.) 

Autocopist. An apparatus introduced by 
a Parisian firm, by means of which photo¬ 
types can lie made in a very simple way. 
The print is made from parchment sheets, 


sensitized by bichromate of potash. A com¬ 
mon letter-press answers for printing. 

Autography. A process lor transferring 
drawings to stone or zinc for lithographic 
printing. The drawing is done with litlu>- 
graphic ink on gelatinized paper, which is 
then laid, face down, upon u clean stone or 
zinc plate and pulled through the press. The 
pa(>er is then wetted from the back, the gelat¬ 
inous preparation softens so that the paper 
may be removed, leaving the drawing on the 
stone or plate as if drawn upon it. Crayon 
drawings may be transferred in this manner 
if n grained gelatinized pa]>cr is us.nl. 

Automatic Development. A develop- 
nu iit which, with a normal developer, always, 
within a given time, produces the best possi¬ 
ble negative. 

Automatic Photography. During the 
last few years various machines have been 
introduced which will expose, develop, and 
fix.a ferrotype portrait while the person de¬ 
siring to be photographed is seated before 
the machine. They operate upon the prin¬ 
ciple embodied in the nickel-w-the-slot in¬ 
struments. 

Automatic Washing Tank. Designed by 
Overbeck. The machine is constructed on 
the siphon principle, and consists of a large 
tin bath lying on a rod, which Is kept back¬ 
ward by counter weight*, and a» soon as 
filled with water to a certain height will fall 
forward, when a siphon attached is filled, 
and will quickly take out all water. At this 
stage the counter-weight acts, the bath falls 
back, new water flows in, the siphon plays 
again, and this continues as long as there is 
water flowing in. The water conies through 
many small holes that are cut in lead pipes 
lying in the bath. The direction of the 
holes is such that the water is continu¬ 
ally kept in motion, and the print with it. 
Sometimes water is let on through u rose 
over the bath, as is seen in the cut. A, a 
cylinder of zinc, 24 inches in diameter and 
6 inches high; B, an inner cylinder, the 
bottom of which is pierced with holes; C, a 
supply-tube with siphon; /), a lead pip© 

S i creed with holes, the holes being in such 
irections that the water iu the cylinder is 
kept in motion; K, a rose; F, a box for the 
counter-weight*; O, the stand upon which 
the machine is placed. The figure (Fig. 
17) Bhows the parts »o plainly in detail, 
that further explanation would be super¬ 
fluous. 






Autotype. iSf?e i brtom 
AuxDein Crayons. A mint given to 
vignette photographs which htive becndyt'd 
to a warm tint'by immersion in a solution of 
gnmhrine or other drc P ami a forward worked 
upon with the hrusft and white color to give 
them a Ji crayon M effect. 

Avoirdupois. The English trade or com¬ 
mercial weights; 

!'■ 'U Li'l. Onac*a. Dractims. fSralttJ. Grftnuaet 
* - is m. lie - »i - 

I — Jfi ~ .1,17,5 — !$,35 

I — 'JS.7A - 17-7 

Awning for the Skylight. Mr. John 

Reid describe* hi* fWHteio ok follow*: “ I 
Imre an unobstructed north tisl'Jh 12 x 14 
feet, at an angle of 40 degrees, lowest point 
7 feet from the floor, wiili side-light 5 x 2 
feet, 2 feet from the fli^r T My nwningMrann 1 
is made of M inch galvanized iron pips 23 
fed long by *i fret wide, with 2 middle bur*, 
$ feet long Lind a Wit 7 fret U i civ In — apart. 
Hit* fmtue supported at the peak *d the 
skylight by stink 1 Jimt high,, which allows 
the free passage of wind. From the peak of 
the skylight the frame rises m an angle of 
about ig degrees, ibe whole property braced 
and fusteiied to the roof, The awning, 
x 23 feetf is. made of drilling, securely 


tied to the bar on the peak df tlie skylight, 
and with rings on the side and middle bur-, 
so that it will slide up and down free find 
dear of all obstruction. On each of the 23- 
feirt sidea are fastened two jiuUey-block-^, 



iFia, |i. 


through which pas* ropes, for the purpose of 
mining and lowering tin: frame by a sliding 
motion. Thud it will be seen that all that is 
required is to raise it in the morning, tie it 
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-MOrtly, and lower it at flight, or on the np- 
proacli of u heavy wind or Morat. A* will 
Eif *een from the above description, the im'n- 
Liig extern I* i';i^ imd west about feet over 
the light, thereby cutting off the rays in the 
early morn anti late iu the afternoon; and 
on the mirth side extending up, and by drop- 


fio. is. 



ping a plumb-line, would cover about twu- 
thinl- ■! ill.- Ii.dit, Tim-: shielding the light 
completely from the sun." 

Axis. A straight line, real or imaginary 
pii^-icij- through .l body. Jji u p fl >. 

titular my of light from any object, which 
I'd I- perpend ieukrly upon the eve. It Is 
sometimes railed the optic or visual axis. 

Alls, Optical, An jcrmginmry UnepaBtiing 
through the centre of the lorn eombtaation, 
Azaline, A (■< i tor semi itiitt-r used i n ortho- 
chromatic photography* composed of a mix- 
i .j f ■ - u f i] o i n idEn-rctf a m L cyani n-blne* This 
BjLuie is abn given to the nit rate of ro-uinline 
:l.- ruliinc. The solution as used for 
errthochromatixing ie made by dissolving 15 
grain-. nuinoluwed anil 11 grains tynnin- 
hluD in S) ounce* of alcohol, which solution 
t- of un interne carmine color* 

Azotate. A salt formed hv the union of 
ajtotjc acid with a base, 

Axotate of Silver. (Sec yitrat* <>f Stiver. \ 
Azotic Add. (Set NIMc Add.) 


B. 

Background. A 1 .ame rove red with paper 
or cloth, placed behind the sitter to assist the 
illumination and to embellish the picture. 
It is made either plain, graded, Ur scenic 
Background, Chromatic, A form «i*r. 
geited by Ur* Dorit, the effect of which L 


very good, It consists of two wooden frame: 
-f any sh» required; one of them, on feet ns 
bfltuil, is covered with a light yellow canvas 
or cloth, strained on it or not' The screen 
stands perpendicular upon the floor; at tlje 
lower part is attached the other frame, by 

Fio. 30. 



means of a couple of hinge?!, and rising at nn 
•ins'le of -t-t^: two small slips of wood secure 
it iu till?! pfiaition at the upper part of the 
™_ Irarne. This b covered with a ivell- 
h trained piece of black or brown Lace, easily 
procured at large store* in the city. It b 
mostly used by frame-makers, and i* three 
yards wide; lieing white it cun be dyed to the 
requisite tint. 


FIG. 2 L 



Bactjpound r Oircttlair. This is the inven- 
tmu 01 L.. H. ilotes. It consul* of a rnudin 
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dfck mounted mn framework wh icli revolve* 
on on axi* fixed to ait ordinary head-rest. 
The diameter in l Vtur and a halt feefi l u-* 
bleached mu-din painted witti :l neutral Hut 
and graduated* in- used, It 1# revolved nt 
the moment of erjKwure,or it may wVurkod 
bark a ad forth by the bund* jairi way only. 

Back ground h Cone. The invention uf W, 
Kurt*. It b made of papier-mache, kls feet 
in diameter by three feet 
deep, mounted on a rod 
winch JitHi any ordinary 
h end-rent slum! j the latter 
is fastened to a wooden 
platform on easier*, and 
la furnished with r bundle, 
A. Art the whole uSliiLr 
weighs but a few pounds, 
it can readily lie moved 
and adjusted to any pari 
of the room nr 1 igbt, The 
interior w painted or 
PLindetl to anv degree of 
shade desirable. It will 
be readily understood that 
any light coming from one 
«ido must illumine that 
part of the interior far¬ 


thest [Turn it, and pet rviafm leave the nearest 
aide in comparative shade, By turning it 


full to the light, there i* uo shade, and von 
get a very light background; then upon 
turning it from the light, you get II nfmwt 
if you wish to. 

Bahhgromid Frame, Th. figure ill h- 
1 rates a device suggested Ly Mr, Charter 
Wager Hull. By the u-o of tlio frame or 
stand, and proper putleys, the backgrounds 
not hi use are simply let down to the Jloor, 
(Sec Fig. 23J 

Background Stretcher, The ns<>i> o f ri r- 
cular background* are often troubled by 
their wrinkling. Mr. F. K Lii*serihop bus 
deviled sin expausLVo frame which wilt pre¬ 
vent the trouble named. A' will be t-l-cu from 
the accompanying cut, tlie frame resemble* 

FB3. 24, 


a wheel* each spoke of which support* a 
separate piece of the outside ring. By turn¬ 
ing the screw in the centre the different 
pieces expand, straightening thereby the 
background, which is tin'bed on to them. 

Backing, Covering the hack of u dry 
plate with noil-actinic color, paper, ctix, io 
avoid reflection or halation during exposure. 
This act of laying on black varnish or other 
substance behind a. glntd positive to render 
the shadows v hi hie or give bettor prfVct to 
the picture. 

Backing’ Ambiotypes, V I iis in ay 1K' i tone 
by spreading a*] thulium varnish mi the a 1 - 
verse -ide of the pin." plate, nr by placing 
black cloth or paper in the bottom of the 
c;LH.fi Hint Jmlilrt the picture. 

Backing Platss, In order t<i avoid hala- 
tion or blurred light effects when gelatine 
dry plates ere Used lor interiors or brilliantly 
lighted latubic[i|M«) with foliage, the back.-) of 
the plated ten llire to bo CteLted with wnrh? 
lion -actinic 1 'blu.ek) tuhaiainjt which limit Lie 
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in optical contact with the phut-. This can 
WetTectffl by lining a plain collodion Gained 
with rod undine nr turmeric dye j orydlow 
paper 5i< moistened with pki'W- 
me and water nnd squeegeed on 
to the hack of the p] meat before 
placing in the h-ikler. Abney 
recommends the following mix¬ 
ture, to be brushed over the 
back of the plate with a hrOud, 
bo tt hriLdi: 

JtmdBtri Burnt SlenTui 1 ounce, 

riittili'ittl Si mbi l- , 1 H1 

Gijcsriinj . , . atwin«d 

Viter . , . , in ” 

This hacking is easily re¬ 
movable before development. 

Another good medi-nd is to 
smear & drop of glycerine on a 
piece of black enanud paper of 
Rttitoble fcizo and sqiieegee thus 
to thu plate. The nn ib t antin' 
factory wtljr Pi avoid liabitbm, 
lifiwt'ver, i- die lii-e of non-hala¬ 
tion plates, mieh us those of 
Carbtui, fch-ed, and other*. 

Backing Tta.u3paren.cies, This is per- 
formed in various mip, the m&*t common 
being to plaetia piece of ground-glass in con¬ 

Fto. 2S-, 


L* given by using glasses slightly timed with 
warm colors. The method oP hacking in 
simply n,i place the backing-glii”. after 


Fla 20. 


tact with the. collodion film. Plain gin.-* may 
be lL-ed, if afterward varnished. Opal glass 
is also rued, but rcipiires stronger light when 
viewing the picture. A very pleasing effect 


cleaning, over the collodion Bide, with or 
without a thin paper diaphragm between. 
Seal the edge* with blank paper and gum. 
Back Support. A little in¬ 
strument to aCLadi to the ordi¬ 
nary hoad-rot to support die 
bucks nf infirm persons and 
children during die exposure 
of tbc plate in the camera. 

Bag Changer. An arrange¬ 
ment for changing thu plate*, 
in the form of a hag. 

Balance . A o idement i n the 
composition of a picture. It 
relates to the balance or com- 
pensatauii of the lines In the 
picture; thus the lines of imo 
dde of a pyramid balance the 
lines or compensate those of 
the other hide. This Li merely 
carrying out an involuntary 
principle of nature which we 
may sec in almost everything 
man attempt*. In every picture 
there wg points which are more 
prominent than the others and 
to which all parts are made more or jr-.i sub¬ 
ordinate. By the careful arrange ment of die 
I Sue* and musses of light and dun L<, we secure 
the prominence due to each object. In a 


















BALL 


46 


BALS 



landscape, for example, the foliage, the trees, 
the shrubbery, in fact, all of the elements of a 
picture are needed to help secure the proper 
balance. This may be illustrated by the two 
enpmvings herewith* It will Ik* observed in 
Fig. 25 tlmt there are twodiagonal lines nearly 
parallel with each other, which rise from 
the right-hand lower corner of the picture, 
the one starting from behind the man firing 
at the ducks, following over his head, over 
the shrub to his left, behind which he w 
kneeling, across the stream to the old castle 
nearest the wuter,over the church spire, on up 
to the mountain top. The other starts in the 
highest shrub on tne right, whence 
the eye is carried across the picture 
by the white cloud in the skv, which 
completes the second diagonal line. 

Now, in Fig. 26 the shrubs and the 
figures of the man anil dog are 
removed, with a part of the river 
bank; observe the wondrous differ¬ 
ence. Our lines are destroyed; the 
necessary balance is removed, and 
the groujw of buildings look a« if 
they had nothing to stand upon and 
wore about to topple over into the 
water. The lines running to u point 
in the distance appear to want col¬ 
lecting together and regulating; the 
distance Itself comes forward into 
the foreground, ami the parts do 
not take their proper relation to 
each oilier. There ia a sense of 
completeness in the one which we 
cannot recognize in the other. 

Balloon Photography. The 
principal difficulty in taking photo¬ 
graphs from a balloon lies in the 
rotating movement of the balloon 
and in the shaking or trembling of 
the basket. The least movement of the per¬ 
son inside communicates itself to the balloon. 
Therefore, the most unfavorable time for tak¬ 
ing a picture is in a first ascent. At the 
instant that the balloon rises from the earth 
a rotating motion is experienced, which 
makes it impossible to obtain accurate pic¬ 
tures, even with a very short exposure. 
The balloon is, moreover, moved by the 
currents of the air in the direction of the 
wind. When at a height of 1000 metres, 
with a moderate wind of only ten or 
twelve miles per hour, it is necessary^ to 
expose only one-tenth second; when 500 
metres high, one-twentieth second suffices. 


if a tolerably accurate picture is desired. 
(See Fig. 27.) 

Balsam of Fir. The juice of a specie* of 
fir-tree found in Canada and northern parts 
of the United States. It is used in photog¬ 
raphy for sealing lenses, ambrotypes, lantern 
and stereoscopic slides. 

Balsamo's Printing Process. This pro¬ 
cess, which involves a new principle in pbo- 
tographv, was the discovery of Professor 
Joseph G. Balsamo, of Lucca. Phosphorus 
ia digested for a considerable time in hydro¬ 
chloric acid at the ordinary temperature, or, 
if time be an object, at a temperature of about 
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120° or 140° F. The older this solution be¬ 
comes, the higher the photogenic properties 
it acquires. After saturating the hydro¬ 
chloric acid with phosphorus it is diluted 
with acetate of copper until the liquid as¬ 
sumes a deep olive-green color. To prepare 
the paper, the liquid is poured into an earth¬ 
enware or porcelain dish, and each sheet is 
: immersed therein for three or four minutes. 
The paper is exposed under the negative 
until it has attained a gray color. When 
withdrawn from the pressure frame the paper 
is exposed for about five minutes to the vapor 
of sulphuretted hvdrogen. which ha* the 
>ertv of attacking th 


property 


r ing those parts upon 
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which the light has acted- The impression 
being that fixed, the paper it washed in 
abundance of water to remove the super- 
tluout Hilts of copper, anil the details ap|H*ar 
with great sharpness. In order to render 
the impression more stable, and also to tone 
it, the proof Is soaked in the nitrate of bis¬ 
muth. This bismuth, substituted for copper, 
constitute* the impression, fixes it, and tones 
it more or less deeply, according to the 
length of exposure, intensity of light, and 
strength of the bismuth bath. 

Barium is a metal, discovered by Sir H. 
Davy in 1808. In api>earance it is of a dark- 
gray color, with a lustre inferior to cast iron. 
It is obtained by making a paste of the car¬ 
bonate of baryta and placing in a small de¬ 
pression in its surface a globule of mercury. 
The piste being put on a piece of platina in 
contact with the positive wire of a powerfbl 
galvanic battery, and the negative wire made 
to communicate with the mercury, the 
baryta is decomposed, the barium unites 
with the mercury; forming an amalgam, 
from which it is separated by heating the 
compound in a vessel free from air, at a 
temperature sufficient to drive off the mer¬ 
cury. Barium is heavier than water, sinking 
in sulphuric acid; it has a powerful attrac¬ 
tion for oxygen, taking it from the air and 
water, and forming a white powder. 

Barium, Chloride of. (See Chloride of 
Barium.) 

Barnes’ Dry Collodion Process. Like all 

other photographic processes, this* require* 
care and cleanliness. The plate, after being 
perfectly cleaned, is first coated with plain 
collodion, and then with albumen, ninue as 
follows: Take the whites of 2 eggs and mix 
with 4 ounces of distilled water, stirring for 
five minutes; then add 30 drops glacial acetic 
acid and stir; filter several times through the 
same paper. After pouring upon the plate, 
dry over the spirit lamp or a stove. After 
drying, sensitize and dry again. Expose 
and develop with the following solution, 
after dipping in water: 

Saturated •olutlon Gallic Add . 4 ounce*. 
Distilled Water . . . . 4 

PyrogatUc Acid .... 4 grains 
Acetic Add.1 (lrachm. 

Intensify with a 30-grain solution of nitrate 
of silver. 

Barometer. An instrument for measur¬ 
ing the variations in the pressure of the 


atmosphere. Invented bv Torricelli in 
1G43. 

Baryta. Oxide of Barium. This salt U 
composed of 1 part of oxygen to 1 of barium. 
It is a gray powder, procured by excising 
the nitrate of baryta to a red heat; or by 
mixing the native carbonate in powder with 
charcoal powder, ami exposing it to a white 
heat in a black-lead crucible. It is highly 
alkaline, converting vegetable blues to green, 
and neutralizing the strongest acids; it is, 
however, less caustic than potasaa ami soda, 
ami is insoluble iu pure alcohol. Like lime, 
it slacks when in contact with water, form¬ 
ing a white hydrate, which is fused at a red 
heat, but will not part with its water at the 
highest temperature of a smith’s forge; it 
dissolves readily in water, the solution being 
attended with a great evolution of heat ami 
light. It is use<I in combination with lime 
ami bromine as an accelerator, but its utility 
is doubtful. 

Baryta Paper. Raw paper coated with 
baryta, variously tinted and used for collodio- 
chloriue of silver and gelatino-cliloride of 
silver paper, the baryta sul*trutum prevent¬ 
ing the sinking-in of the picture into the 
pores of the paper. 

Base. The electropositive ingredient of 
a compound or salt. Any alkaline or earthy 
substance combining with an acid forms a 
compound or salt, of which it is the base. 
Such salts are called alkaline or earthv bases 
( Wefatcr). A term applied to metallic ox¬ 
ides; for instance, soda is called the base 
of sulphate of soda; silver is the base of 
nitrate of silver. 

Bases. Chemical combinations contain¬ 
ing oxygen, sulphur, or hydrogen, forming 
salts with acids; bases, soluble in water, 
color red litmus paper blue, curcuma palter 
brown (with alkali reaction); for instance 
caustic potash, lime. The bases of heavy 
metal* are insoluble in water, and conse¬ 
quently not alkaline in reaction ; but there are 
exceptions—oxide of silver and oxide of 
lead, for instance, are slightly soluble in 
water, and react feeblv alkaline'. 

Base-Board. The horizontal fouudation* 
board of a camera, upon which the latter is 
built and upon which it is moved back and 
forth when focussing; supplied with setting 
screws of various designs. In large cameras 
a spindle-screw is usually attached to the 
base-board (which in these is generally a 
double one), by means of which the back 
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part of the camera may be move*! to and fro 
with ease. 

Bath. This term in variously applied in 
photography. The vertical vessel contain¬ 
ing the sensitizing dilution is ealle*l a hath, 
and also other vessels; the sensitizing solu¬ 
tions, toning solutions, fixing solutions, etc., 
are termed baths, (tree .\itrafr Both, Toning 
Both, etej 

Bath-Holder. A contrivance for holding 
the sensitizing solution for dipping wet 


Fta. 2S. 



plates. It consists of a glass holder pro¬ 
tected by a wooden ease, and, when not in use 
is close*f by the adjustable top with clamps, 
as shown in the figure. 


no. a. 



Bath-Warmer. A contrivance for secur¬ 
ing gentle warmth for developing and fixing 


| solution* as well as the nitrate bath. In 
summer-time a dish of ice instead of u lamp 
will keep nil cool. The apparatus may be 
cheaply and easily made, consisting only of 
u wooden box on feet, with folding doors, a 
support for the bath-holders, an<l a cover. 
Ij is an alcohol lamp placed under this box, 
the chimney running up through a piece of 
' tin at T; /> D arc the doors. When the 
latter are closed n very small flame will 
create an amount of heat quite sufficient for 
the desire*! purpose. The box should l>e 
made of light wood and of a size to suit the 
requirements of the operator. (Devised by 
K. Long.) 

Beam of Light. A collection of parallel 
I ravs. 

Bayard’s Toning Process. In 273 ounces 
of water dissolve 15$ grains of chloride of 
gold, and add it, in small quantities at a 
time, to the following solution: Water, 278 
ounces; hyposulphite of s«**la, 77$ grain**; 
chloride of ammonium, or common salt, 232$ 
grains. The mixture, which is at first orange- 
red, soon becomes colorless, and is then ready 
for use. Wash the print in water, and im¬ 
merse it in this bath. The tone it assumes 
is at first red, then violet, then black, and 
finally blue. To stop the action, remove the 
print and immerse it in a fresh bath of hypo, 
strength 15 per cent. Leave it there a quarter 
of an hour, and wash and finish in the usual 
way. The hypo affects the tone very slightly : 
the proofs, therefore, should not be printeu 
too deep. 

Bellows. The pleated calico, rubber, or 
leather construction which unites the front 
and hack portions of the camera is railed 
the “ bellows." This, when extended, should 
measure three times the length of the longest 
side of the plate for which the camera is 
intended. The interior of the bellows should 
' 1 h* kept well blackened, light-tight, and clear 
from dust, to avoid fog, reflections, and pin¬ 
holes in the negatives. The bellows is made 
both square and conical. 

Bellows Camera. A camera the sides of 
which are made of leather, rubber, silk, or 
similar material, folding like an accordeon. 

Benzene. C t l I. - azole. A 
orless, volatile, inflammable liquid with 
characteristic odor. It is used as a solvent 
i for caoutchouc in preparing rubber varnish, 
and also for dissolving asphaltum in photo¬ 
mechanical processes. A solution of amber 
in benzene may be used as a cold varnish for 
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nesrativw and positives. For varnishes ben- 
xole is i>referable. 

Benzine Varnish. This varnish is made 
bv dissolving gum daumr in lK»nzine f and 
filtering. Any consistency desired may l>e 
obtained, Pure benzine, and none other, 
must be used, as the adulterated articles 
give a tacky character to the vumish and 
cause it to stick to the paj>er when printing. 
Used for varnishing negatives. 

Benzine Waxed-Paper Process. (See 
Cnmphrm Waxed-Rttpcr Promt.) 

Benzoic Acid. This acid consists of 15 

{ ►arts carbon. 8 parts oxygen, and 6 parts 
ivdrogen. It exists ready-formed as a con¬ 
stituent of all true balsams, and is obtained 
by sublimation and other means from the 
gum benzoin of commerce. 

Benzoin Varnish. An excellent negative 
varnish, made as follows: Gum benzoin, 
46 grains; alcohol, 1 ounce, l’owder the 
gum, and gradually add it to the alcohol: 
when all is dissolved, filter. It will be found 
almost impossible to get this varnish off the 
negative, so none but the best should be 
varnished with it. For ambrotypes, it can 
be used by first adding a little uinmul char¬ 
coal and filtering it. After it becomes quite 
hard the black varnish may he spread over 
it without fear of injuring the picture. 

Benzole. Product from coal hv distilla¬ 
tion ; colorless, of cliaracteristie smell; a 
volatile liquid, very inflammable. Dissolves 
asplmltum, gum damar, rubber, etc. 

Bicarbonate of Potash. It is made bv 
passing a current of carbonic acid through 
a solution of subcarbonate of potassa, and 
evaporating the fluid at a low temperature. 
The vessel employed mu*t be of sufficient 
thickness to resist the pressure of gas. When 
exposed to a red heat the bicarbonate loses 
half its acid and all its water of crystalliza¬ 
tion. 

Bicarbonate of Soda. NaHCO,. A white 
powdery mass, rather soluble in water. Used 
for neutralizing excess of acid in gold toning 
baths. 

Bichloride of Bromine. An accelerator, 
the discovery of Mono. Dubois, which is 
highly spoken of Two pounds placed in 
the coating-box will lost over a year, at the 
expiratiou of which time 10 or 12 drops of 
pure bromine added to the compound will 
restore its accelerating property. It is pre¬ 
pared bv passing an excess of chlorine 
through bromine Kept at a low temperature. 


Bichloride of Mercury. Bichloride of 
mercury, oxymuriate of mercury, or corro¬ 
sive sublimate, Is a well-known violent 
poison. Bichloride of mercury is applied 
in photography to intensity or hlackcn nega¬ 
tives, anu to whiten positives on glass (ainbro- 
types). After the final washing of the 
uegafire, after fixing plunge it into a vertical 
hath of a saturated solution of the bichloride 
until it becomes perfectlv white; wash it oflf 
and pour over it a solution of hyposulphite 
of soda, rinse again, and stand up to dr}'. 
To whiten ambrotypes plunge them into the 
saturated solution of Dichloride for from a 
half-hour to an hour, wash and dr}’. 

Bichromate of Ammonia. 5fH t Cr,0». 
Large red crystals. Its solution, mixed with 
organic substances (albumen, gelatine, etc.), 
becomes insoluble by exposure to light. 
Upon tills characteristic are based the car¬ 
bon process, the dusting-in process, Licbt- 
druck, Woodbury-type, photogravure, photo- 
typography, photo-litliography, nud photo¬ 
zincography. 

Bichromate of Potash. A beautiful red- 
colored anhydrous four-aided tabular crystal, 
composed of 2 parts of chromic acid ami 1 
of |>otassa. It was first made by Mr. Ponton. 
Paper immersed in a solution of bichromate 
of potash is powerfully and rapidly acted on 
by light. This |>apcr is not sufficiently sensi¬ 
tive for the camera, hut answers an excellent 
purpose for taking drawings of dried plants 
or copying prints. To effect this give the 
paper a sizing of starch, steep it in a weak 
solution of iodine, und then wash it in A 
large quantity of water, when it will take a 
very fine blue tint. If this is not uniform 
the paper must be re-sized, and again soaked 
and washed. It is then soaked in a concen¬ 
trated solution of the bichromate of i>otnsb, 
the superabundant moisture taken off with 
blotting-paper, and dried thoroughly by the 
fire. When the copy is obtained it is washed, 
dried, and steeped in a weak alcoholic solu¬ 
tion of iodine lor fifteen or twenty minutes, 
and carefully dried with blotting-paper. If 
the drawing Is not sufficiently distinct this 
soaking and drying mav be repeated, and if 
a layer of gum-arabic is applied while still 
wet, although it at first loses a little of its 
tone, it is greatly improved and rendered 
more permanent when dry. 

Bichromate of Sodi um. It ha* recently 
been recommended by Husnik, of Prague, 
as a substitute for bichromate of potash in 
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all gelatino-chromate method* of photo¬ 
mechanical work. It i* cheaper, weight for 
weight, more active, and more voluble, and 
therefore less liable to crystallize in the 
gelatine. 

Bichromate Poisoning. Bichromate of 
potash, largely used in carbon-printing and 
photomechanical work, is a poison, acting 
locally, when absorbed by the skin, aw an 
irritant, can-ring sores and ulceration-, espe¬ 
cially when the skin is abraded. It is well 
to handle this salt with extreme care, either 
in powdered form or in solution, the du-t 
arising from friction of the crystals giving 
rise to distressing catarrh ; while in solution 
alisorption by the cuticle is rendered easy 
bv the slightest abrasion. The following 
ointment is given in the British Pharmaco¬ 
peia as a remedy: 


Mercury (by weight) 
Nitric AcM 
Prepared Lard 
Olive Oil . 


. 4 ounces. 

. Vi fluid ounces. 
. 15 ounce*. 

. :c* liuldoancc*. 


Dissolve carefully at 212’ F., and mix thor¬ 
oughly, stir until cold, and use as a salve. 
(See t Urban /Voces*.) 

Biconvex. Having two convex surfaces; 
i. e., a double convex lens is bounded by two 
convex spherical surfaces, 
whoso centres are on op¬ 
posite sides of the lens. 

(See Cbnrv.r.) 

Binary Compounds. A 

term used in chemistry to 
denote a comjMrtinvl con¬ 
fining two elements. All 
the chemical names of 
such compounds end in ide. 

Than ** red precipitate/’ 
which is comiioscd of oxy¬ 
gen and mercury, is known 
as mercuric oxide. 

Binding Lantern Slides. 

(See TrfiMf>nrencie*.) 

Binocular. Having two 
eyes; having two apertures 
or tubes, so joint*! that a person may use 
both eyes at once in viewing a distant ob¬ 
ject. 

Binocular Camera. This instrument dif¬ 
fers from the common camera in having two 
lenses with the same aperture and focal 
length, for taking at the same instant two 
pictures of the same object ut the distance 
of six feet, or any other distance. 


The two lenses of the binocular camera 
should bo placed so as to have their diameter 
of direction parallel to each other, and 
perpendicular to the horizon, at the distance 
of 2J inches apart, as shown in Fig. 30, where 
.1/ .V is the camera, A A the two lenses, 
placed in short tulx-s, so that by the u-ual 
mechanical means they may be directed to 
the object or have their axes converged upon 
it, as shown in the figure, where A B is the 
object and a 6 its image, as given by the 
lens L and a b as given by the lens A. These 
pictures are obviously the very same that 
would be seen by the artist with his eyes at 
A and A,and a-i .1 A/f^d A6 = <i A b, the 
pictures will have the same apparent mag¬ 
nitude as the original, nnd will in no respeet 
differ from it as seen l»y each eye from E E, 
E n I wing equal to a A. and A a to a A. 

Binocular Perspective. The space and 
distance to the eyes viewing the objects. 

Binocular Photography. The application 
of the principles of binocular vision to pho¬ 
tography. producing the stereograph. 

Binocular Vision. The natural vision of 
the two eyes. In the binocular vision of 
objects each eye sees different pictures of the 
same object. In order to tint! confirmation 
of this fact we have only to adopt the 


Fio.». 
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expedient of pressing upon one eye and to 
observe the image which belongs to it sepa¬ 
rate from the other, and again unite with it 
when the pressure Is removed. It might 
have been supposed that an object seen by 
lioth eyes wouia be seen twice as brightly as 
with one, on the same principle os the light 
of two candles combined is twice as bright 
as the light of one. That this is not the 
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case has long been known, and it lias been 
proved that the brightness of objects seen 
with two eyes is only one-thirteenth part 

5 reate r than when they are seen w’ith one. 

'he cause of this is well known. When 
Is ah eyes are used the pupils of each con¬ 
tract so as to admit the proper quantity of 
light; hut the moment we shut the right eye 
the pupil of the left dilates to nearly twice 
its Hze, to coui|>eusate for the loss of light 
arising from the shutting of the other. 

This beautiful provision to supply the 
pmjier quantity of light when we can use 
only one eye answers a still more ini|>ortnnt 
purpose, which has escaped the notice of 
optical writers. In binocular vision certain 
parts of objects are seen with both eyes, and 
certain parts only with one; so that, if the 
arts seen with both even were twice us 
right, or even much brighter than the parts 
seen with one, the object would appear 
spotted from the differing brightness of its 
part-. 

A person with one eve cannot readily 
distinguish the form of a l>ody which he had 
never previously seen, hut quickly add un¬ 
wittingly moves his head from side to side, 
so that bw eye niav alternately occupy the 
different positions of a right and left*eye; 
and if we approach u candle with one eye 
shut, and then attempt to snuff it, we shall 
exjterience more difficulty than we might 
have expected, because the usual mode of 
determining the correct distance is wanting. 
(See Strrrv*citjfr. etc.) 

Biot’s Dry Process. This proces- is said 
to be a decided improvement on the original 
Tuupenot’s process. Tftr (blloflnm: Normal 
collodion, without alcohol, and containing 
8 per cent of pyroxylinc ; 25 juirts sulphuric 
ether at t»2°; 25 parts alcohol at 40°; 10 
parts alcohol concentrated with iodide of 
cadmium, 5 parts. Pour the collodion on 
the glass os usual, then immerse it in a 80- 
grain nitrate hath for half a minute. Wash 
it in distilled water; let it drain a few min¬ 
utes, and then pour over the film a sufficient 
quantity of the following preparation: Rain 
water, £ ounces; dextrin, 5 drachms; iodide 
of potassium, 20 grains. Dissolve bv means 
of heat, decant the clear liquid, and add to 
it the whites of 2 eggs. Beat the whole up 
to a stiff froth and let it settle, cove ml from 
du-t. The glasses must be dried by a spirit- 
lamp. You must dry the plate until you 
sec the bluish color of the iodide of silver 


change to a lcmon-vellow, particularly at 
the edges of the glass. The glass huving 
been dried and cooled is put for half a min¬ 
ute iuto a bath of distilled water, 100 parts; 
fused nitrate of silver, 6 parts; glacial acetic 
at id, 10 parts. When you remove the glass 
from this bath wash it with distilled water, 
and let it drain for a few moments; then 
wipe the back with a clean cloth, and rest it 
upon one corner to drv. The time of ex¬ 
posure depends upon the intensity of light, 
etc. Develop witn distilled water, 1 ounce; 
gallic acid, 1 grain; acetate of lime, 1 grain. 
At the time of using the developer add 4 or 
5 drop* of fresh aceto-nitrate of silver solu¬ 
tion. When fully developed, wash und fix 
with hypo, 1 part to 10 of water. 

Bismuth. A metal existing native in a 
state of great purity. It dissolves entirely 
in nitric acid, from which water und alkalies 
throw ilown a white precipitate, and sul¬ 
phuretted hydrogen a black one. The nitrie 
solution is unaltered by adding sulphuric 
acid. 

Bisulphite of Potash, Potassium Meta- 
bisulphite. In needle-like crystals, 

which, in distinction from common bisul¬ 
phite, do not give ofT sulphurous acid in the 
air, consequently are stable. Soluble to $3 
per cent, in water, insoluble in alcohol. Used 
as preservative in alkali development and 
in the preparation of an aeid fixing bath. 

Bisulphuret of Carbon, Carbon Bisul¬ 
phide. CS,. A colorless, volatile, bud- 
smelling liquid, insoluble in water, mixing 
with alcohol, ether, and Jatty oils. Used in 
the preparation of varnishes*, for removing 
the coat of varnish from glass, for dissolving 
sulphur, cte, 

Bitartrate of Potash. HKC t H t O # . A 

white acid salt, nearly insoluble in eold 
water. 

Bi t in g-in. A term applied to processes 
for etching in metal or glass bv the agency 
of acids or other substance*. *It is applied 
to photography in heliographic engraving 
fin -teel, copper, und gloss. 

Bitumen, or asphaltum, Is a substance of 
indefinite composition, containing varying 
proportions of carbon, hydrogen, sulphur, 
nitrogen, and oxygen; found in a crude suite 
in California, Utah, Trinidad, and Syria; 
tliat obtained from the last-named source 
being the most esteemed for photographic 
purjn *>e*. Bitumen is insoluble iu water and 
indifferent to acids, partly soluble in alcohol, 
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ether, and benzole, and very soluble in 
chloroform, carbon bisulphide, turpentine, 
and oil of lavender. It is so affected by 
oxidation under the influence of light oh to 
be thereby rendered insoluble in its usual 
solvents, which property makes it useful in 
ixmnv photo-mechanical processes; it is also 
the base of imsd of the black waterproof 
varnishes now in use. 

In order to make bitumen useful in the 
photo-mechanical processes purification is 
necessary. This may be effected in various 
ways, one of which u as follows: The com¬ 
mercial product is finely powdered and 
digested with alcohol for two hours in a 
closed vessel at 40° C., after which the resi¬ 
due is collected on a filter, washed with 
alcohol, and left for some days in contact 
with an excess of ether. Tue residue is 
finally air-dried and Preserved in the dark. 

To avoid this troublesome method of prep¬ 
aration, E. Valenta advises to heat together 
100 parts of Syrian bitumen, 12 parts of 
flowers of sulphur, and 100 parts of commer¬ 
cial pseudo-cumene, which boils at 170° C., 
in an apparatus with a reflux condenser, for 
about three hours. The pseudo-cumene is 
then distilled off, and the residue dissolved 
in benzine for use. This mixture is very 
sensitive to light, and readily soluble in 
benzine, toluene, cumene, and turpentine. 

Black Leather. The best lor photo¬ 
graphic purposes U the japanned morocco. 
Verv pleasing positive pictures are produced 
on this substance, either direct in the camera 
or by transfer. They are peculiarly adapted 
for transmitting to distant places in letters 
by mail or otherwise. To make them direct 
in the camera, cut the leather to the desired 
size, and attach it to a piece of glass with a 
little balsam of fir or diamond varnish; col- 
lodionize it, immerse it in the nitrate bath, 
develop and fix in the u-ual way for glass 
positives or for the melanotype; detach it 
from the glass and hang it up to dry. By 
Tmnnfrr: First, cut your leather a little 
larger than the glass positive to be trans- 
ferret!; lay it, face upward, upon a table; 
then take \ ounce of spirits of wine, and add 
5 drops of nitric acid diluted with 4 ounces 
of water, anti shake it up well. Take the 
positive, after drying, ami j»our the mixture 
over it, and while still wet lay it on the 
leather, face to lace, gentlv pressing out the 
air-bubbles; then keep them in close con¬ 
tact in a pressure frame or between the 


leaves of a book until quite dry; the collo¬ 
dion film is then easily detached from the 
glass anti remains firm to the leather. 

Black Line Process. There arc many 
methods of obtaining prints with black lines 
on a white ground, suitable for the repro¬ 
duction of plans, etc. The following method 
is advised. Prepare the following solutions • 


A. Ferrous Sulphate 
Tartaric Acid . 
Ferric Cbtoride 
Distil led Water 


. 1M grains. 

. 1U - 
. 308 “ 

. 7 ounces. 


B. GelsUne . 

Dlsullcd Water (warm) 


154 grains. 
4 uuuces. 


Mix 1 and 2 and filter through flannel while 
warm. Sensitize suitable paper by lamp¬ 
light with the mixture ana use as soon os 
possible. Expose in direct sunlight under 
a drawing until the black lines of the draw¬ 
ing are visible as yellow on the sensitized 
paper. Then immerse the print in the fol¬ 
lowing bath : 

Gallic Add.108 grains. 

Oxalic Add.15 " 

Water ...... 35 ounces. 


The linen should develop a deep black; if the 
ground is tinted over, tne print is under-ex¬ 
posed ; over-exposure is shown by disappear¬ 
ance of fine lines. After development rinse 
the print well in clean water, remove the 
surplus moisture with nbeorbent paper (es¬ 
sential), and dry. 

Qooftf• protest is given ns follows: Coat 
good stout paper by means of a brash or 
sponge with the following solution: 

Water ...... 12 mxnoca. 

Gelatine ..... 2% drachma. 

Ferric Chloride ....«“ 

Tartaric Acid .... 2J* “ 

Sulphate of cine . . . 2ft “ 

Expose in the printing-frame till the green¬ 
ish-yellow color of the ground appears to be 
bleached out, and develop with 

Gallic Add .... !'< drachma 

Alcohol.7 ounces. 

Water.31 

The developer produces within three min¬ 
utes perfectly black lines upon a white 
ground. With under-exposures the ground 
retains color, and over-exposures make the 
lines slightlv gray. 

Black Mirror. This is frequently recom¬ 
mended for photographing clouds or land¬ 
scapes with their natural clouds by reflection. 
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Usually made ofblack glass, which is difficult 
to obtain and expensive. A piece of good 
mirror-plate, of course uusilvered, will do 
all that i» required, if coated at the back 
with black tarnish. It should be mounted 
in u frame fixed at the proper angle in front 
of the Ion*. # 

Black Oxide of Manganese. A mineral; 
serve* with chlorate of potash for the pro¬ 
duction of oxygen for projection*. 

Black Spots. Troublesome visitor* to the 
photographer, mostly caused by specks of 
du*t settling upon the plate during some 
portion of the manipulation, from impure 
solution* or from particles of iodide of silver 
or organic matter held in suspension in the 
nitrate l>uth. They are best avoided by care 
and cleanliness in operating; in the case of 
the nitrate bath filtering will obviate the 
difficulty. Black spots are often produced 
on the collodion film by making the iron 
developer too strong, or by allowing it to 
remain too long on the plat**. 

Black Tones. These are best produced 
by strong gold baths. The following formula 
will be excellent (old): 

Water.loanee. 

Hypo. Soda.3 srain*. 

Aurocblortde of Sodium . . .1 grain. 

Black Varnish. In addition to the a*- 
pha/iniu there are several black varnishes 
for backing positives. Here are two formulae 
for making the be*L Take black sealing- 
wax and dissolve it to the proper consistence 
in spirits of wine, over hot water, or a sand 
bath. 2. To the ordinary asphaltum Tarnish 
add 2 parts of beeswax over hot water or a 
sand bath. In both cases they mu*t be re- 

S rated))* stirred until thoroughly mixed. 

r dissolve caoutchouc, i drachm, in min¬ 
eral naphtha, 10 ounces; add Mphaltnm, 4 
ounces, and apply heat if necessary. 

Bleach. To whiten; treating a negative 
with a eolation of bichloride of mercury (for 
strengthening purposes) till it becoim-s more 
or less white. It is afterward blackened with 
ammonia or sulphite of soda. 

Bleaching Prints for Photo-Engraving. 
When a photograph on bromide, plain sil¬ 
vered. or albumen paper is to be reproduced 
as a line sketch by photo-mechanical meth¬ 
ods, the outlines and necessary shading are 
done upon the print with a waterproof ink, 
anti the unnecessary detail of the photograph 
is then bleached out, leaving the sketch in 


fine black lines on a white ground. For 
bleaching print* on bromide paper, drawn as 
above, a weak solution of cyanide of potas¬ 
sium, to which a fiuke or two of iodine lias 
been added, is recommended. Beach advises 
the use of the following: 

Bromide of Copper Solution . Vj ounce. 

Hypo. Soda ..... luo grains. 

Alcohol.1 ounce. 

Water ..2 ounces. 

Those who make their own bromide of copper 
solution should mix these two solutions : (a) 
120 grains bromide of potassium in 4 ounces 
of water; (6) 120 grains sulphate of copper 
in 4 ounces of water. 

Prints on albumen paper, or plain silvered 
or a smooth matt-surface paper, re-drawn 
as above, may be bleached by immersion in 
a bath composts! of a saturated solution of 
bichloride of rnerenry in alcohol, or water 
may be used in place of the alcohol with 
slower action. 

Blind Shutter. A moderately ouick shut¬ 
ter, cou»i»ting of a curtain, lifted by pneu¬ 
matic action, and remaining so as long as 
the pressure continues. 

Blistering. The forming of blisters in the 
film. In gelatine plates it occurs in the 
middle of the film, if on the edges, it is 
called frilling. 

In the practice of photography the collo¬ 
dion film often blisters upon the glass from 
insufficiency' of adhesion. This can be cor¬ 
rected by the addition of alcohol to the 
collodion when it is not caused by the glass 
being imperfectly cleaned. Grinding the 
surface of the glass with tine emery wifi also 
obviate the difficulty; but this last is rather 
an expensive method. Blistering of collodio- 
albumen plates may be avoided by first 
spreading the plate with a film of albumen 
of the strength of 1 ounce albumen to 6 
ounces of water, filtered. Or a solution of 
gelatine, 2 grains to the ouuce of water, 
with the addition of a little methylated 
alcohol. Blistering of albumen paper can 
Ik* avoided only by care. 

Blisters. Ihiund elevations forming in 
faulty photographic printing {tapers, usually 
caused by unequal expansion. In albumen 
paper they generally appear during immer¬ 
sion in the fixing-bath. If they burst in 
drying, they cause spots. They occur only 
in strongly sired, freshly and heavily albu- 
mcnized papers. 
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Blitzlicht. Flash-light, magnesium flash¬ 
light. The lightning-like, momentary but 
actinically very powerful flash caused hy 
igniting a mixture of magnesium powder 
ami chlorate of potash, or sulphide of anti¬ 
mony. Serves as light-source for instanta¬ 
neous exposures at night or in dark places. 
If pure magnesium, without admixture, is 
employed, blowing it, by means of a mechan¬ 
ical arrangement, through the flame of a 
candle or spirit-lamp, etc., it is called a 
“Pustlicht” (blow-light). The pure mag¬ 
nesium powder burns more slowly than the 
explosive mixture. 

Blow-Pipe. L’*ed for the magic-lantern 
or for illuminating purposes by the use of 
the oxy-hydrogen light. With this jet, no 


Fro. at. 



matter how suddenly the oxygen may be let 
on, or off, there is no snap. O, oxygen pipe; 
L, lime; //'.hydrogen pine; LP, nut binding 
jet to stand; *SV, plate allowing end of jet to 
tip up or down in centreing; //, hydrogen, 
/, oxygen inlet. Other forma are in use. 

Blue Glass. Qhuw stained of a bluish 
tint. It is an excellent remedy against the 
non-pliotogenic effect of a yellow, bury 
atmosphere. The Bohemian glass is the 
best, as it is more clear and even in tint. It 
may be used in the skylight, or placed in 
front of the lenses in the camera tube. It 
has been proved by actual experiment that 
the glass decompose* light, throwing off all 
colored rays and admitting white light onlv. 
This white light possesses all the actinic 
properties necessary for photography; there¬ 
fore, by interposing blue glass between the 
model and the light of day uniformity of 
strength, and cooseauently time of exposure 
is obtained. An old method, out of use. 

Blue Printing Process. (See C 

Blue Process. A means of duplicating 


drawings, plans, rmijis, documents, etc., hy 
means of light-sensitive paper, without the 
use of a photo negative, directly exposing 
such paper under the drawings in the print¬ 
ing frame. Silver-, chrome-, and iron-salts 
serve as sensitizers, iron predominating. 
The resulting pictures are either in white 
lines on blue ground, or blue lines on white 
ground. The blue lines may, hy subsequent 
treatment with gallic acid,’ bo changed to 
black. 

Blues. A term signifying solarization; 
it is caused by too long an exposure of the 
plate in the camera; and sometimes, in the 
dnguerrotype, hy moisture in the Mine 
box. The remedy for the latter is to coat 
the plate before using, or to keep the box 
over n heater. 

Boiled Emul s i on. Gelatine bromide of 
silver emulsion made highly sensitive by 
boiling for fifteen to twenty minutes. 

Book Camera. A detective camera ap¬ 
pearing outwardly like a book. 

Books on Photography. A complete list 
of the standard text-book* in all departments 
of photographic work can be found in the 
Bibliographic Supplement given at the 
end of this book. 

Boracic Acid. This acid is formed of 16 
equivalents of the metal boron and 24 of 
oxygen, and may be obtained by borax or the 
biborate of soda in boiling water, and then 
adding very dilute sulphuric acid until the 
mixture becomes sour; the sulphuric acid 
combines with the and* and set* at liberty 
the boracic acid, which crystallize* by evap¬ 
oration in thin scales of a shining appear¬ 
ance. It hxs a bitter taste, is soluble in 
water and alcohol, is sour, redden* vegetable 
blues, and turns turmeric paper brown. It 
is used in the iron developer for positives to 
produce a w hite silver deposit 

Borax. Syn., sodium biborate. It is 
found native in a crude state in the saline 
marshes of Nevada and California, hut is 
also manufactured hy boiling l>oric acid 
(crude) with sodium carbonate. Commer¬ 
cially it appears as a white powder, soluble 
in hot and cold water, with an alkaline 
reaction. 

Borax has many uses in photography. It 
is used as a flux in converting residues of 
the precious metals, in ceramic photog¬ 
raphy, and as a means of obtaining an aoue- 
ous solution of shellac us a varnish for prints, 
etc. It may be used in development with 















BREN 


54 


BROM 


eikonogcn in place nf ■>]ium cmbaniite, the 
foUowi ng 1 * 1 ■ i ]j £ u good (i t inula i 


»konoRen . 
s-flmiu Sulj.aUe 
J’kmis , 

Water * 


I [mi;. 
'S [«,rtK, 

1! « 
J00 - 


Altkongh normally possessing eui alkaline 
reaetimi, bomx nets on a retarder with the 
py rivalled and catechol developer*; white 
added to (]ujnol, resorcin, hydroxylunine, 

OT eiknpogvi], it :a L't* as Jill accelerator. 

Added to the Axing-bath fur albumen 
prints in ttie proportion of 3 ounce ufljmrus 
to 1 jiniisnL of hypo, Kutlii, liIhJ 1 gulloll of 
water, krai is -jid to be an excellent 
remedy far blistering. 

The E3-i* uf kntx its an addition to the 
tuning-bath for albumen and ArUtotype 
prints is well known. Prof, E, Vogel givea 
the foliowi pig an a good borax bath: 


I. norm t 

OUnlEwl Water . 


. lie KtiOnj, 
. :H oumc£S 


2. Chloride of Gold 
PL«II,k*J Water . 


1 $ gniia 
l)f oiuieea. 


fur use, mix 7 ounce- of No, I with ftTi 
minims of No. 2 lor each sheet of paper to 
be temvd. 

Brenscateehin, (See * WeeAoS.) 

Brilliancy- An expression applied to 
negatives jwffoctin every respect, and which 
give faultless prints. 

Brilliant Albumen Paper, Doubly elIsju- 
rai'nm'd {Mipv^r—photographic raw jHiper 
which, by double coating with albumen, has 
received w high gloss. 

Bringing Out the Picture, Atom applied 
to the mercurializatioEi of tin* dagUfirfotype 
plate. ami the submission of llie paper, or 
glass negative, nr atnbrotype, to the develop¬ 
ing agent. The process tor developing glass 
and paper phocographs, Lh described under 
their proper heath. 

Broken Negatives may be repaired a* 
follow:-; If chi' gelatine Dim is not broken, 
toulove it from its support as described under 
stripping Hints (rj. v,) and reEnount, 1 f hnw- 
bver, tiie film is broken, hind the broke ei 
parts cure fully together at the edges with 
thin strips oi strongly gummed piper, ami 
tln-n set the negative on a level table ami 
vurnifh both -ides, by which procedure it is 
materially strengthened, Another excellent 
method js to apply Canada bah uni to the 
edges of the broken parts tmd press them 
neatly together, having ilie negative on a 


glass plate during the operation. Thru flow 
the nun with varnish, and apply a clean 
Ouver-ghiss of thin crystal, \\ hen this U 
dry, turn the two over and repeat the var¬ 
nishing on the glass side of the negative, 
again applying a third cover-glass. When 
dry the three jdaU-s should be bound to¬ 
gether with strip- like n lantern-slide. 

Broken negative* may be printed from 
without showing the ctacks, by causing the 
printing-frame to constantly revolve during 
printing (attached to u meat-jack), or by 
printing at the bottom *>t a box, 18 inches 
deep, iv l tli open top. 

Bromic Acid, A compound prepared by 
the action of any pure alkali, nr earth, on 
separate portion* of bromine, containing t 
part of bromine and 5 of oxygen. Add sui- 
phu ric :icid to a solution of broumto of 1 wiryta 
untii all tbe earth is thrown down, particu¬ 
larly avoiding an excess of acid; then i-.ui- 
centmto the liquor by beat, until it becomes 
uf the con*istenee of syrup. Bromic acid is 
very sour, has very little odor, and rwidens 
litmus paper at first, hut afterword destroys 
the color. It unites with the alkalies mid 
forms 1 1 tomato'. 

Bromide of Aimnininm. A salt prepared 
by saturating hydrobromic acid with gela¬ 
tinous alumina and carefully evaporating to 
dryness. Used with good C fleet in sensitizing 
eollodion 1 grain to the ounce. 

Bromide of Ammonium. Thin may be 
obtained by the mixture of ammonia and 
hydrobromic acid ami liquor of ammonia; 
or by putting bromine into water of ammo¬ 
nia, By evaporation it forms solid prismatic 
cry stalls, very volatile and easily decomposed. 
The solution tif this compound, in thy pro- 
purtimri | part of bromide of ammoumin 
to 1 of distil tis l water, is an excellent fixative 
Jbr positive priHifs, The proofs, mn-t be Left 
in the bath one hour and a Indf, ami then 
washed in several waters. Bromide of am¬ 
monium I- employed in the preparation uf 
both negative and positive paper-, Fur this 
purpose it is prepared re follows: 

Water „ | nance, 

Ionia of FoCuUmn . , , . iv r nfa« 

Bromide or Aj&nionlum , . . I “ 

BUpir of Jfllt . * . , . t>j “ 

It aLso gives great sensitiveness in collodion 
when added in tbe proportion of 1 grain to 
the ounce of iodized solution, and in tim pre¬ 
paration of gelatine emulsion. With iron and 
pyro it counteract: fog and acts as a developer. 
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Bromide- of Areenic. Thi* U a good in- 
tensifier of collodion. Tn 1 ounce ot iodized 
collodion Hild 1 drop of a saitu ratert alcoholic 
solution of this .-alt; it. firei become turbid, 
but dears up after standing n few hour*; it 

must not be used, therefore, i ciiTrie-H t i uti.'ly_ 

Bromide of atmifiic may t* made by iuliling 
dry tir^criiicr T in powder, cautiously and in 
Email quantities at a time, to bromine, as 
long as light continue* to be emitted; then 
distil into a cool receiver. When Liquid it 
is- yellow. 

Bromide of Bismuth, This salt i# pre¬ 
pared by beating the metal with on excess 
of bromine in a gins* tube, when a grav- 
Cnlored mo*s, resembling fu-ed iodine, i- 
formed. It i* volatile, and decomposed by 
water. 

Bromide of Cadmium, A whitish, vola¬ 
tile salt made by the union of hydrobromic 
acid and cadmium in tbe same manner to for 
bromide of aluminium, Added to iodized 
collodion, 1 or Sprain* to the nonce, to in- 
erwisc it* intensity miii *ensiLivones-s. 

Bromide of Calcium, CaBr. A white 
deliquescent salt, very soluble in water; 
sometimes tin eh in collodion and sensitive 
paper. 

Bromide of Carbon. It is prepared by 
mixing 2 parts of bromine with 1 part of 
pcrioJide nf carimn, ahd adding just ‘-uffi- 
cient potnssa in solution to mate the liber¬ 
ated iodine disappear. The liquid bromide 
of carbon collects ut the bottom of the solu¬ 
tion, and is separated from the supernatant 
portion and allowed to stand until it becomes 
dear. A few crystals of iodide of potassium 
rise to the surface, wbkh are to be removed. 
The clear liquid is then put into a little 
water, slightly alkalized with potassa, to re¬ 
move a little remaining iodide of carbon, 
itftH'T which it is quite pure. 

Bromide of Copper. (See Cupric Bro- 
miffc.) 

Bromide of Iodine. An excellent plm- 
tngTajdiie accelerator. Bromine and iodine 
unite rapidly bv mere mixture. 

Bromide qF Lead. A.*al t *o me ti i ne- used 
in sen.*]tiring collodion; ( grain of the 
*alt to 1 ounce of iodized collodion. Bro¬ 
mide of lead i- a whi te, crystalline powder, 
sparingly soluble in water, formed by pre¬ 
cipitating a neutral solution of acetate nf 
lead with a solution of bromide of potmitini, 
It fu--. by heat, into a red liquid which 
turtle yellow whim cold. 


Bromide of Lime. Thi* i* one of the 

best sensitive* used for the daguemitype. 

Bromide of Lithium. A salt formed by 
disHolving lithium iti liyclrobmmic ticid and 
eviiponitl ng to dryness. Used ftir sen* i li ring 
collodion in the same manner, and in the 
same proportion* «*■ other bromide*. 

Bromide of Mercury. I* a white, in-...m- 
lili' powder, obtained by precipitating a 
solution of protonitrate of mercury by Sro- 
iiiide of potassium. The bi-bromide of 
iimn-ury is formed by dissolving peroxide of 
mercury in liydrobromii: acid. 

Bromide of NkkeL Thi* -alt may he 
prepared in the hujik milliner jih bromide of 
lithium, and used for sensitizing collodion 
in the Usual wjy. 

Bromide of Potassium. KBr. Odorless, 

sq uare erystal*, vastly m dtd de i n wi ter. This 
salt l* prepared by pouring mi aqueous 
solution of potash Into an ethereal -olutbin 
of bromine until the ether is tendered 
colorless. In its pure state it 1 * the best bro¬ 
mide suit for obtaining bromide of silver. 
It is ltd in developer* and gelatine omul- 
scons, and is analogous to bromide of aumiu- 
n in i li. By mixing the bromide of potassi um 
with chloride oi iodium, in preparing the 
positive paper, proof* of a grayish-Idack 
color, of very [altrising effects, an 1 obtained. 
It is used in the following combination: 

nwtueil Water , . , . T 6 parts. 

Hmmiileof fauataa .... 1 pan. 

ChL-oti'Sij of s nil 11 lii . . . 4 l - 

Bromide of potassium enter* largely into the 
photographic pfCwsKH as jl wish tor paper 
and lor send tiring collodion, from 1 to •* 
groins of the -alt being used to l!io <mnee 
of ioflizi-d collodion. It is also used for 
fixing photograph#, but it 13 not *0 good us 
hyposulphite tA soda for the latter purple. 

Bromide of Silver, f- formed by a4filing 
a solut]4>n of bromate of to" another 

of nitrate of silver, and crystallizing. By 
applying heat to the compmnd, oxygen is 
evolved and, thg mixture becomes bmmklc 
of silver. This salt, like the iodide, dms 
not appear to be very rtadUy changed by 
the solar ray*, when perfectly pure. The 
slightest admixture of nitrate of silver ren- 
detw it very susceptible uf fhartge, and under 
certain condition* it becomes the mo-t sensi¬ 
tive iif the pbntJiyniphic preparation*. Vel- 
biw in color, k ehaoge* ttf violet-gray if 
exposed to light, as it resolves itself Into 
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bromide and silver sub-bromide. It is in¬ 
soluble in water, somewhat so in ammonia, 
and is soluble in hyp<*ulphite of soda and 
cyanide of potassium. 

Bromide of Sodium. NaBr. Prepared 
similarly to potassium bromide; occurs in 
small white crystals; soluble in water and 
alcohol. It is said that the use of this salt 
in the preparation of gelatine emulsions 
renders them more sensitive to orange and 
vellow ravs than if potassium or ammonium 
bromide » used. 

Bromide of Zinc. Prepare*! by digesting 
zinc tilings in hydrobromic acid over a sand 
bath; filter, wash in a little water, and 
evaporate to dryness. Used for giving in¬ 
creased Sensitiveness to iodized collodion. 

Bromide Paper. Paper coated with silver 
bromide and gelatine in emulsion—similar 
to that used in the manufacture of g«datine 
dry plates—may be used for enlargements 
and Contact-printing. Paper thus prepared 
may be obtained commercially, of different 
grade* as to surface texture, and of varying 
rapidity—slow, rapid, etc. Formula 1 for the 
preparation of suon paper can be found under 
Emulsion (q. v.), but the commercial article is 
so convenient and reliable that it is gener¬ 
ally u-ed in preference to home-made paper. 
Formula) for the development and fixing of 
the various commercial papers are given by 
the manufacturers. For contact-printing 
on gclatino-bromide paper negatives known 
a* “plucky” in character give the best re¬ 
sults. The convenience of bromide paper 
for enlarging purposes consists in the fact 
that in its use no enlarged negative is essen¬ 
tial, the enlargement being made direct upon 
the paper, which is afterward developed and 
fixe*l, generally" with ferrous oxalate. Bro¬ 
mide prints withstand all the usual tests for 
permanence, and if carefully made should be 
a* permanent a* gelatine negatives. Abso¬ 
lute cleanliness is essential in the treatment 
of gelatino-bromide papers, and the fingers 
mast be scrupulously clean or stains will 
rcsnlt. Blisters may be avoided bv passing 
the prints through a solution of common salt 
after fixing ami before washing. When fixed 
the prints should be well washed with abun¬ 
dant water for two hours and then hung up 
to dry. These prints are mounted, in a dry 
state, with strong adhesive; those on smooth 
paper may be burnUhed if desirable, while 
the rougher surfaces admit of any amount of 
after-working with crayon or brush. During 


the past year or two the toning of bromide 
prints has received much attention. E. J. 
Wall has compiled a very complete table of 
solutions adapted to the obtaining of various 
tones after this manner, which is given here¬ 
with: 

The bromide print may be developed with 
ferrous oxalate, quinol, or eikouogcn, hut in 
no cast* mast full vigor be obtained; in fact, 
the finest results are to be secured bv over¬ 
exposure and thin images obtained with 
eikonogen; after fixing and well washing 
immerse the print in the well-known lead 
intensifier of Eder and Toth, which is com¬ 
posed of 

Nitrate of Lead.4 |»rts. 

Ferrocyanlde of Potassium . . 6 11 

DUUlled Water. 100 “ 


Filter. 

The image becomes white from formation 
of the ferrocyanides of silver and lead, and 
this enables us to obtain almost any color 
we like. For convenience I now tabulate 
tin* tones and the necessary solutions. 

Black, by using 


Ammonium Sulph-hydmte 
DUUlled Water . . . . 

Brown, by using 

Schllppe's Salt . 

Ammonia. 

Water. 

Reddish yellow, by Using 

Potaadnm Bichromate . 
Ammonia .... 
Water. 

Yellow, by using 

Neutral Chromate of Potash . 
Water .. 


1 part 
S porta 


10 parts. 
5 •• 

150 •• 

1 part. 
10 porta 

1 part. 
lOparta 


Green, by treating the yellow image with 


Ferric Chloride 
Water . 


1 part. 
10 parta 


Brown, by treating the yellow image with 

Permanganate of Potash . . 1 r «rt 

.. parts. 


Copper-red (Bartolozzi), by treating 
yellow image with 


the 


Cupric Chloride. 
Water .... 


1 port. 
10 parta 


Red-brown, by treating the image with 
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Nitrate of Uranium .... 1 part 

Ammonium chloride . . . 1 “ 

Water . 10 part*. 


Deep yellow, by treating the yellow image 
with 


Iodide of Potassium .... 1 part. 

Water . 10 part*. 

Reddi*h-brown, by treating the white 
image with 

Copper Sulphate .... 1 part. 

Water . 10 porta. 

Green or reddish-gray, by treating the 
white image with 

Cobalt Chloride or Sulphate . . 1 part. 

Water . 10 part*. 

This image b first greenish and then 
gradually turn* reddish gray. 

Green’ by treating the white image with 

Nickel Chloride or Sulphate . . I port. 

Water . 10 part*. 

Orange-yellow, by treating the white image 
with 


Mercuric Chloride ....#> port*. 
Potassium Iodide . . . . 46 *' 

Water. loo ** 


Sepia tons* on bromide paper may be obtained 
by developing with the following formula: 


A. Water . 

l*oUaqlnm Oxalate 


B. Water . . . 

Potassium Chloride 


C Water . . . 

Ferrous Sulphate . 
Citric Acid . . 

Potassium Bromide 


1000 pan*. 

330 ~ 

1000 part*. 
l» " 

500 parts. 

24 •* 

1 •* 

2 “ 


To develop, mix of 

Solution A.'JO parts. 

Soluuua B..5 

Solution C.. 6 " 


The brown tone is more pronounced by 
increasing the quantity of B. 

Platinum Tbntng. —Vidal advice? that bro¬ 
mide print 1 * maybe toned in platinum with 
the formula: 


Water . J 000 parti. 

Bichloride of Platinum 1 part. 

Hydrochloric Acid .... 23 part*. 

An exhaustive treatise upon Bromide Paper 
by Dr. E. Just is the most comprehensive 
manual on this subject 


Bromine. Is a simple *ul»*tance, and was 
discovered by M. Bnlard, of Mont{K'lier f in 
1826. It i* prepared bv passing a current of 
chlorine througn the liquid which remain* 
after the evaporation of sea water to obtain 
common salt. It is a dark brown-red, very 
volatile liquid, giving off fumes of offensive 
smell. It is kept stored under water. It is 
of importance for photography in its com¬ 
bination* with metal*. Its aqu’cou* solution 
was used for fuming daguerrotype*. 

Bromo-Iodide of Lime. A name given to 
a preparation of lime with bromine and 
iotline. 

Bromo-Iodide of Silver. This name ha* 
been given to the compound formed by act¬ 
ing upon metallic silver with the vapors of 
iodine and bromine successively; also to the 
mixed salt obtained by decomposing bromide 
and iodide of potassium, in the proper atomic 
proportions, by nitrate of silver. This salt 
forms the true photogenic sensitive surface 
in all successful photographic operation*. 

Brorao-Iodized Bitumen. A compound 
invented and patented by Mr. V. M. Gris¬ 
wold, of Ohio. Dilute asphultmn varnish 
(which has been prepared bv boiling one- 
hulf gallon linseed oil, 1 pint Japan varnish, 
and 5 or 6 ounces a-phaltum, to such a con¬ 
sistence that it will, when cool, roll into a 
hard ball) to a proper consistence with 
spirits of turpentine; add to 8 ounce* tur¬ 
pentine 4 ounce bromine and 1 ounce iodine, 
a small quantity at u time, a* they unite with 
grtmt heat, and must Imj managed with care. 
When thoroughly united this is bromo- 
iodized turpentine, which, added to a half¬ 
gallon of tne prepared bitumen forms the 
oromo-imJized bitumen. 

Bronze Positives. Beautiful pictures in 
bronze powders of various colors raav be 
obtained on glass or ferrotype plate*,’alu¬ 
minium. etc., by the subjoined process of 
Veres*, the well-known experimenter in 
heliochromy. The sensitive compound U 
made as follows: 


Distilled Water ..... 100 parts. 


Cane Sugar.J “ 

Glucose. s - 

Gum-arabic (powdered) ... 5 “ 

Hooey.l part. 


After the ingredients are dissolved, 10 parts 
of a saturated solution of bichromate of 
ammonia are added ; the mixture is allowed 
to stand for some hour*, and then thrice fil¬ 
tered. With this solution the plates are 
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rrwU'tL It h important to obtain an entirely 
uniform ] styer, and t'j beep the solution and 
prepared platen free Fnoiu dust. l>rv the 
plan- near the fire; after five In fifteen 
minutes they will be dry, and may then at 
iun;u im expo*cd in the printing-frame under 
a. negative in diffused Light. The time of 
espi^nre depends very much ujh-ii the ru<d*to 
ure or the air; five at drat a trial exposure 
— say nt'' ten minutes. It is better to expose 
a IlUIi 1 ton long than Urn abort. To develop, 
a tuft of cotton k charged with bronze 
powder and passed lightly over the surface 
hi' the plule. This mjniEpuhitton, a - Vi'i II .< - 
the coating, may be effected in a rootn in 
went daylight. When the image k fully 
developed, a second clean in It of not ton is 
taken, and the surface of the plate brushed 
over with it until the bronze una.ee logins 
to become bright, and tbe deepest shadows 
ure entirely free from bronze powder, isplen- 
did effect^ may be obtained if differently 
colored powder U used in develop! i ent. 
After the Image Hu.-* been completely ilrwi- 
ujn-d, coat with 2 per cent, of collodion to 
which some glycerine has been added. The 
plate should then be rxpira*d Vi *Unllghf; 
if it be a glftr* plate it h exposed from be¬ 
hind, through the glass. After from fifteen 
to twenty minutes the plate is washed in 
running writer until the yellow eolor bus 
been removed and die water remains dear. 
After drying, the surface is Varnished with 
diluted copal furnish,or with colorless Japan 
varnish in the case of the support tieing a 
inetal plate; the gloss plates, boWeVer, are 
coated with u dark-brown or black varnish, 
and lobbed at from the gins* side. 

Bronzed Shadows, The tiv pest shadows 
of a positive picture, which, In consequence 
of ample printing under a very strong nega- 
live, receive a bronzed appearance, which 
disappears again Usually la the toning and 
fixing, 

Brooke's Photo graphic Self-Registering 
Magnetic and Meteorological Apparatus, 

The importance of instruments whereby the 
direction and intensity of the earth's magne¬ 
tism may lie readily a-t'ertained, k acknowl¬ 
edged by oil scientific men ; and the oppLt- 
cation of ph f 'tifignLphy to this purpose is a 
inrtms when by much labor Lass been saved 
in meteorological observations. 

EroWTUing, A term jl [ i]>3 li-> ii to photograph* 
and J 11 pvr ivbich have turned brown by keep¬ 
ing nr other causes, after sensitizing ; com¬ 


mencing before and continuing after printing. 
Pictures printed on such pajH-rs, examined 
by transparency, look dull and granular in 
the whites, and are usually destroyed a* 
worthier-. Mr. Lyte has succeeded "in dia- 
covering a formula which obviates this diffi¬ 
culty. IV ben a butch of proofs have been 
printed, washed, and dried, they should be 
sorter) over, and the browned ones treated 
with the following bath! 

Sotaton-j of f'ercilkirtde <if 1 ton t Hoft«ibK. 

Slnmr IPilEochlDiic Acid , . 2 Qnkdoanca. 

S Line Add , , , , , U nutdouave. 

Water . . , , . , l qotru. 

Plunge the proofs into this solution, keeping 
them moving wll the time, and they will 
rapidly bleach in the white parts. As smn 
as the desired result is obtained thev should 
be removed from the bath, and having been 
washed in pure water, passed into a weak 
hyposulphite of soda hath of not more than 
4 or 5 per cent. The subsequent washing to 
t riil of the hyposulphite is afterward to 
proceeded with as u-tial. In order to tti- 
aura the complete abstract ion of ah the acid 
from die pjtpt!r before placing it in the bath 
of hyposulphite of soda, -enough finch - pow¬ 
dered chalk or whiting to produce milk] lie--; 
may be mixed Up with the h-t washing- 
water; but the picture 
should he passed through 
two or three waters at least 
beforehand, so as to get 
rid, ai fur as possible, of 
all the iron salts. As the 
bath acta on the whole 
picture, the brown sheets, 
if intended to be thus 
treated, should he over¬ 
printed. 

Brushes in Photogra¬ 
phy. Jlfanrhrt reTs Bfwk r 
used for hastening the flow 
of solutions on canvas and 
other material, and for coating plat--- in 
-"'in 1 of the wet processes. It U made be 
doubling and fastening a piece of swan's- 
J down calico around a strip of cl a—, i frtfhe* 
wide amid inchc-. long, with a rubber band. 

Bvckk j Brush i» nsed for spreading eioul- 
; bJmb and -"lutUni'. ft I* a convenient sub- 
-tituE ■ fiir the comel “-hair brush, ami can. 
lie renewed lh- frequently us desired, It is 
made by drawing, with a piece of bent silver 
wire, a tuft ul absorbent cotton within the 


Fig. 3 J. 
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end of a glass tnbwliicb swerve* as a handle, 
the projecting portion "T the cotton forming 
the brazil. 

Minuting-Jimth, for rubbing thou nm at mi 
till’ jprint nr mount, >ho||[(l proleniblv be 
stiff :uid nut tun long in the fiaiiv A pood 
hog*s-hnir * having brush answers the purple 

3 L>lui i lli 1 »1 v. A lint hrn^h 3 - ktltT. 

iJc^ftayment JjVn.-A, tor use in local acceler¬ 
ation -ir retardation during the development 
of a negative; dumld he what may be benight 
ns :l gilders tnap, of tamelVlUtir mounted 
inn nil I, without metal about it. 

Brushing- Tin net ot kying on - ti'iuvo 
solutions to jiiper with n brush or pellet of 
cijtom. To da tliU in Che best manner lay 
tin' |m[i>t li pi mi n lint board slightly Hnijiller 
than tL? pajicr, and tack nr pin the right j 
jin- l (eft inigli'* furthest from you to tlm 
board. iVmr sufficient solution to caver the 
psi|K‘r upon the centre "f the sheet, nod with 
yntir pellet of eattan or brush spread it cate- 
folly by .l cmuhir motion outward toward 
the edge-, going over it three or four times; 
then pass your brush backward and furwanl 
lengthwise over the whole surface, then cnnis- 
wi*c t repenting thene movements until the 
solution i# well absorbed by the paper, find 
looks even tuul gl< kSV. When thi■ roughly 
jut 1 1 nicely done there will be no tlripping 
when the sheet h bung up to dry. lb) not 
press your brush against the imper so heavily 
a# in rough tm the surface. 

Bubbles. Highly jierdstent wap-tulibfe, 
useful fnr the study of the phenomena n.- 
Uiting to thin lunilme and lor bubble pboto- 
gniplis, may obtained by the use of n 
re-hums 'I>:lp Iiinilc :o follows: Pulverize 
together ID parts of pure resin and 10 parts 
ot carbonate of puLish; add lixi parts of 
water, and bail until complete solution en* 
Httes. Thi# thick stock solution i 1 - diluted 
for use with four or five times it# vrduine ut 
water, and used in the usual manner. j 

Etpr. Tin.' in-Lnjtiu'lit Ush.'d forjMilishilig 
the dugueireau plate by liaiid. It i* made of 
silt velvet plush., velveteen, or buckskin, the 
latter being derided Ly the bw». 

Buff Brush, .V vi'i'v iL«i-fill urticle for 
keeping the buffs clean, 

Bufflug the Flute. Thi- npemtiou Ispne 
Oftbomost important in dugucrrean manipu¬ 
lation. 

t Buff Leather. The W-r materinl Ct tin- 
article L# > leer-skin,. Itehould lie yveHibi-wed 
and deprived entirely of grease ur other 


tfJCtnncoiM matter, and -oft and firm in tiie 
texture. A genuine deer-skin, when dressed, 
may be known by it# exhibiting u vein-lib 
a|KHiiniiu'i> HIM HI thy f|<*ah or yellow si fie. 

Buff Wheel. A machine Ibr polish trig the 
piste in galleries where great number- of 
dnguurrtitypi^ are daily taken, as it i# inure 
expeditions and thorough than the nuid buff 
above d t'-H'ribed. An old helper, ( Tig. 33.) 


Kki. S 3 . 



Bunseu Burner, A g fixture in which 
illuminating pas mixed with air is burned., 
giving a blue flame- of great heat but liitle 
light pe»wer. 

Buretto. A graduate gia-# fur measuring 
li riuids. 

Burgundy Pitch. I# the re-in of th- 

Pimu flAirti. 

Bumiug Fluid. !- a #HkliitL..u of -n- 
tiui' in aleohoL Turpentine, 1 parts; alco- 
hol. 1 part. 

Burnish- The high ly pdishtsl or hriUiunt 
^LirfaiN’ iiuparti I i v photognipMu prints by 
the LL-e of the heated burui-luT. 
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Burnisher. A machine Ibr i m parting a 
high polish to the surface of photographs by 
a dntr process rather than by pressure. , 
The method might ho calle.] ir- .itmg, ns hunt 
jj a applied (9 the burnisher from below. 


Fra. ;;l. 



Burnishing. I m partmg a ldglilv ptd fill ed 
or hrilhaul surface Cm photograpEi ic prints 
liv means of a heated burnisher, 

' Burnt-til or Ceramic Photographs. Pho¬ 
tographs trsuwSrred t ■ pitrirlutn, gloss, or 
cmuml, ail'd bumt-in on these supports in a 
ran flic I mperishable, The original j >x ot-esj 
ill' file inventor is is follows ; 

The plate of gloss nr porcelain, or other 
anlwuiru'e, on which the picture is to bo pro- 
duced may be glazed prior to the application 
Ilf' the sensitive mixture, nr this glaze or 
flax may he rirriiil over the finished picture 
before Em rn mg. Tilt- ti r -1 prepnra lb 1 n of tfi 1 ► 
plates, after denning, coeihisim in the appli¬ 
cation of the folio wing mixture. Make 
separate solutions of gram arable uud gela¬ 
tine : 

f 3 mu inMe ,. , , , . 12 end ns. 

Sat. All. iiii ljri'LiiiLV <>[ PuDi-b . 11 UII 1 X. 

Di«flfve nrltboHt bwU- 

Gt'littne , * , , ]5£t*lEL*. 

Wittt ....... 1 «nnc«- 

init. **■■]. Biclire-riuUe . . . . 1 drachm. 

Dissolve in water bath. When cool, arid 
the solution of btehnmuiUN iSfiuke well and 
Alter. Take of the solution of 

Gum Arable . . . . .11 p»iu 

tk-lnUtu' 

Water p,distilled) , ► - 5 e " 

Tm every drachm of this mixture add 0 or 
If drop* nf honey syrup formed hy mixing 
h'uiJiiL sur> l-v volume of honey und Water, 
uni filicTing, nfter heating gently over a 


water hath stud shaking it well. The plate 
on which the picture 1- to he produced I1IU.1I 
fie wanned and u sufficient quuutity of the 
mixture poured on in the sam* manner us 
culhwliiijn, drained off, and gradually dried. 
The flliu must be vuty eyeo. A vigorous 
positive [lii'lUrr 3< then laid on in the usual 
manner and exposed to the sunlight for in oil 
six 10 ten minutes, when a good negative im- 
pre*don should he visible. By 1 1 u■ I i li B i nt 
a lamp, produce the positive picture. This 
ii effected by carrying over the surface of 
the plate any finely powdered color by means 
of n cotton pud. lb successful application 
require* some expcmaie. The surface of 
the plate should bo beaten genily and equally 
—not rubbed. The cotton shun hi be- >hi.u- 
sionaily breathed on and re-clmrged with 
color. The color will he fan ml gradually to 
adhere to the iiiisunned prut* of the film/and 
its application should be continued until the 
picture Is considered sufficiently powerful* 
Almost any amount of vigor may be obtained* 
To remove the sensitive coating unchanged 
by the light, apply alcohol and dilute nitric 
acid, 1 drachm of the former to li drop- of 
the I utter, either by pouring it on or plun¬ 
ging the plate in n buffi. While pouring on 
and off the plate, evapu ration of the idcohol 
takes place, therefore care must fie taken 
to keep up the proportion by adding n little 
pure al' : .,ili.il o&ca&Ti maliy. HTjen the brown 
eolor of Ifin changed fiiehrounite disappears, 
the acid spirit must be poured off, mid pure 
alcohol poured on and oJf once or twice, 
swing fresh quantities each time, it living 
necessary to remove every trace of the acid 
and water. 

Tive picture mu-t lie dried very rapidly 
and in now ready for burning, provided the 
late Inw been previously covered with the 
ux; if not, apply il in the following man¬ 
ner; Pour on a solution i-q' Canada balsam 
in turpentine; dry by beat until every trace 
of the turpentine h evaporated; then apply 
the flux equally and evenly with a cotton 
pad. The flux may comfit of borax and 
glow, or borax, glass, and lead ground to¬ 
gether with water on a glass slab and dried* 
The plate can now In- placed in a hot oven, 
or into .l fire between two pieces of flat iron 
and suffered to remain until the flux h set; 
then taken out and cooled. An uni inary 
collodion positive may be covered with a 
flux and burnt. (Sec Enaitul PSeictjrtrpht, 
Watch-Dkd /Wnsifo, etc.) 
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Burnt. (See friarfc'itfon.) 

Eurtoif s Cbmbmed Bath. {See i 
Hn th >,) 

Bust Plcttore, X photographic portrait 
En which only the head autl puj-t of the bust 

IS [Hit'll, 

Button Lac. Shellac cast in sticks i & 
known by this name. 

Butyric Glucose. T]it« i- a m-utml, olp- 
aglnous, yellow Liquid, soluble in ether ami 
aqueous alcohol, and slightly so in water. 
Submitted to tin 1 actio] t of heat, it in dectiin- 
]..i?‘K?r! and eoimimiLi- without leaving any 
ashes, It reduces the enpropotaaisde tartrate, 
and become- colored when mixed with ?ul- 
phnrie acid. Trpfltfd with warm dilute 
sulphuric acid, it is resolved into butyric 
arid Jim I a fermentable glucose; tit the same 
rime :i little ulmSe matter i? produced. 
t hffon and /wj jut treated with n mixture of 
butyric and sulphuric acids yield n neutral 
eaiujtound analogous with butyric glwm 



Cabinet. Dedgnution of a photograph 
of certain dimension,-. Also called L ’ Im¬ 
perial Curd/' 

Cadmium. A soft, very pliable metal, 
of shining bright tin-white color. LVed for 
restoring old red iodized collodion. 

Calclum-Saeclianite Beveloper. Pyro or 
by 1 1r<?t| li inone developer, which, ins lead of 
ammonia or cat bo ante of sud^ contains 
calcium saw h unite. 

CalomeL SttbchLoritleof mercuryJlEiClr 
Rhombic prisms, nearly insoluble in water, 
alcohol, and ether, evaporated by heat to 
complete sublimation. 

Calorific Raya. The invisible, heating 
rays which emanate from the sun and from 
burning and heated bodies, They produce 
he:U add expansion, but not color or vision. 

Calotypa* The name upplicd by Mr. Fox 
Talbot m ilia plii)Togr:i|ibi(! process on paper, 
discovered by him in 1S41. Because of 
its hmUiriral interest, full details of tkr 
original process are given. To produce u 
calotypn picture _ there are five diatinc1 pr<i- 
rases, nlf cf which, except the third, nuisi 
be performed by candle-light; they ua all 
very .rtf tuple, but, at the Mime time, thev all 
require cure and eAUtion. The fir#t mid not 
the leant important is— 

1. ludizing the Fiijw. Much depends, upon 


the paper selected for the purpose; it roust 
lie of 11 compact and uniform texture, 511100 th 
and transparent, mid of not le» titan medium 
t hie Irne.-fi. Ida v i ng jfc Lee tod 11 sin -ei wi 1 in ru t 
flaw or water-murk, and free from even the 
minutest black .specks, the object i- to spread 
river its surface a perfectly nuiliirni coating 
of the iodide of silver by the mutual decom¬ 
position of two suits, nitrate of silver and 
iodide of potassium* There i* a eonMider- 
able latitude in the degree of dilution in 
which these salt* may lie used, and also in 
the manner and order of their application ; 
but us ihe thick nr** jieicL regularity of the 
coating depend upon the solution of nitrate 
of silver, and upon the manner in which it 
i* applied first, before the surface of cla<- 
pilJiCr is disturbed, 1 l!-■ - a -olutiuji of the 
strength of 17 grains to the ounce of distil led 
water. The paper may Is; pinned by it* two 
upper corners to a clean drv board a little 
larger than itself; and, holding illU nearly 
upright ill the left hand and commencing 
at the top, apply a wash of tin- ni irate of 
silver tfmrniiifhhj) tttuhf and 'inmthhj^ with 
a large soft brush, taking care that every 
part of the -itr face is thoroughly wetted, 
and that liuthiug remains Umibstirbed in thy 
nature of free or running solution, Let the 
|uiLn-r now hang loose from the board Into 
the air to dry, and by using several boards 
time will lnj saved. The nitrate of silver 
spread upon the paper is now 10 he saturated 
with iodine, by bringing it in contact with a 
solution tjf the iodide of potassium; the 
iodide goes to the silver, and the nitric acid 
to the potash, fake a solution of the iodide 
of potassium of the strength of 400 grains 
to a pint of water, to which it i.s an improve¬ 
ment, analogous to that of SLCUredet in the 
djiguerrntytw\ to arid DUO grains of rorataon, 
salt. He found that the chlorinated iodide 
of silver is infinitely more sensitive than rite 
simple iodide; and by this addition of com¬ 
mon salt, a similar, though u le-d remarkable, 
modification is obtained of the sensitive com- 
jhiLEni.l. Pour the solution into a shallow 
flat-bottomed dfeh, -ufiivicullv large to admit 
the paper, ami let the bottom of the vessel 
l„. covered to the depth of an eighth of an 
inch. The prepare I side of the paper having 
been previously marked, hi to be brought In 
contact with the surface of the solution, and, 
:m it is desirable to keep the other side clean 
anil dry, it will by found convenient, before 
putting ic in the iodide, to fold upward a 
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narrow margin along the two opposite edge?. 
Holding by the upturned margin, the paper 
fe to be gently druwu along the surface of 
the liquid until its lower face Ik* thoroughly 
wetted on every |«irt; it will become plastic, 
and in that state may be suffered to repose 
fora few moments in contact with the liquid; 
it ought not, however, to be exposed in the 
iodine dish for more than a minute alto¬ 
gether, as the new compound, just formed 
u[M»n the paper, upon further exposure would 
gradually be re-dissolved. Tlio paper is 
therefore to lie removed, and, alter dripping, 
it may be placed upon any clean surface with 
the w*et side up|*eruiost until about half dry, 
bv which time the iodine solution will have 
thoroughly penetrated the |«»|>er, and Imre 
found out and saturated every particle of the 
silver, which it is quite indis|»en*able it 
should do, as the smallest portion of unde- 
comiMJsed nitrate of silver would become a 
black stain in a subsequent part of the pro¬ 
cess. The paper is now covered w ith a coat¬ 
ing of the iodide of silver; but it is also 
covered, and indeed saturated, with saltpetre 
and the halide of potassium, both of w hich 
it is indispensable should la* completely re¬ 
moved. To effect the removal of these salts 
it is by no means sufficient to “din the paper 
in water;" neither is it a gins! plan to wash 
the paper with any considerable motion, as 
the if slide of silver* having but little adhesion 
to it, is apt to be washed off. But the margin 
of the paper being still upturned, and the 
unprepared side of it kept dry, it will be 
found that by setting it afloat on a dish of 
clean water, and allowing it to remain for 
five or ten minutes, drawing it gently now 
nml then along the surface to assist in re¬ 
moving the soluble salts, these will separate 
by their own gravity, and (the iodide of 
silver being insoluble in water) nothing will 
remain upon the paper but a beautifully 
perfect coating of the kind required. The 
paper is now to be dried; but while wet do 
not on any account touch or disturb the pre¬ 
pared surface with blotting-paper, or with 
anything else. Let it merely be suspended 
in the air, and in the absence of n better 
expedient, it may be pinned across a string 
by one of its corners. When dry, it may be 
smoothed bv pressure. It is now “ iodized ” 
and ready for use, and in this state it will 
keep for’ any length of time if protected 
from the light. The second process is that 
of exciting, or— 


2. Preparing the Paper Jot the Camera. 
For this purpose arc required the two solu¬ 
tions described by Mr. Talbot; uumcdv, a 
saturated solution of crystallizod gallic acid 
in cold distilled water, and a solution of the 
nitrate of silver of the strength of 60 grains 
to the ounce of distilled water, to which is 
added one-sixth part of its volume of glacial 
acetic acid. For many purp<i*es then? solu¬ 
tion* are unnecessarily strong, and, unless 
skilfully handled, they are apt to stain or 
embrown the pajier; where extreme sensi¬ 
tiveness, therefore, is not required, tliev may 
with advantage be diluted to huff the 
strength, in which state they arc more man- 
agcuble and nearly as effective. The gallic 
acid solution will not keen for more than a 
few' days, and only a small quantity, there¬ 
fore, should be prepared at u time. When 
these solutions are ala»ut to l>e applied to 
the iodized pnj»cr they are to be mixed 
together, in equal volumes, bv mean- of a 
graduated drachm tula*. This mixture is 
called “the gallo-nitrate of silver." As it 
speedily change*, ami will not keep for more 
than a few minutes, it must be used without 
delay, and it ought not to Im« prepared until 
the operator is quite ready to apply it. The 
application of this “gallo-nitrate” to the 
paper i* a matter of some nicety. It will be 
found best to apply it in the following muu- 
ner: Pour out the solution upon u clean 
slab of plate glass, diffusing it over the sur¬ 
face to u sire eonre*i>onding to tluit of the 
paper. Holding the |kaper by a narrow up¬ 
turned margin, the sensitive side is to be 
applied to the liquid upon the slub, and 
brought in contact with it by naming the 
fingers gently over the back of the paper, 
which must not be touched with the solu¬ 
tion. A* soon as the paper is wettnl with 
the gallo-nitrate, it ought instantly to be 
removed into a dish of water; five or ten 
seconds at the most is a* long as it is safe at 
this stage to leave the paper to be acted 
u|H»n by the gull»»-nitrutc; in that *paee of 
time it absorbs sufficient to render it ex¬ 
quisitely sensitive. The excess of gallo- 
nitrate must be immediately washed off by 
drawing the pajier gently" several times 
under the surface of water, which must be 
perfectly clean; and being thus washed, it 
is finished by drawing it through fresh 
water, two or three times, once more. It is 
now to lie dried in the dark, in the manner 
before described, and when surface dry it 
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may either be placed, while still damp, in 
the aimers or in a portfolio, among blotting- 
paper, for u.«e. If properly prepared, it will 
Keep perfectly well for four-and-twenty 
hoars at least, preferring all its whiteness 
and sensibility. The light of a single candle 
will not injure the paper at n moderate 
distance; but the le^ the paper, or the 
exciting solution, is unnecessarily exposed, 
even to a feeble candle-light, the better. 
Common river- or spring-water answers per¬ 
fectly to troth the {wiper, distilled water 
being required for the silver solutions only. 
Stains of gallo-nitrate, while recent, may 
be removed from the fingers by a little 
strong ammonia, or by the eyanide of potas¬ 
sium. 

8. Exjxmtrt in the Camera, for which, as 
the operator must be guided by his own 
judgment, few directions can be given, and 
few are required He tnu-t choose or design 
his own subject; he must determine upon 
the aperture to be used, and judge of the 
time required, which will vary frum a few 
seconds to three or four minutes. The sub¬ 
ject ought, if possible, to have a strong and 
decided effect; but extreme lights, or light- 
colored bodies, in masses, are by all means 
to lie avoided. When the paper is taken 
from the camera, very little, or more com¬ 
monly no trace whatever, of a picture is 
visible until it has been subjected to the 

fourth process. 

4. Bringing out the Picture is effected by 
again applying the gallo-nitrate in the 
manner before directed. As soon as the 
paper is wetted all over, unless the picture 
appears immediately, it is to be exposed to 
the radiant heat from an iron, or any similar 
body, held within an inch or two by an as¬ 
sistant. It ought to be held vertically, as 
well as the paper; and the latter ougfit to 
be moved, so its to prevent any one part of 
it Incoming dry before the rest As soon as 
the picture is sufficiently drawn out, wash 
it immediately in clean water to remove the 
gallo-nitrate; it may then be placed in a 
dish by itself, under water, until you are 
reailv to fix it. The most perfect pictures 
are those which “come out ” before any part 
of the paner become# dry, which they will 
do if sufficiently impressed in the camera. 
If thcyiaper be allowed to drv Indore wash¬ 
ing offthe gallo-nitrate, the lights sink and 
become opaque; and if exposed in the dry 
state to heat, the {taper will embrown; the 


drying, therefore, ought to be retarded , by 
wetting the back of the {taper, or the picture 
may be brought out by the vapor from hot 
water, or, what is better, a horizontal jet of 
steam. 

5. Ftring the Picture, which is accom¬ 
plished by removing the sensitive matter 
from the {taper. The picture, or as many of 
them as may be, is to be soaked in wurm 
water, but not wanner than may be borne 
by the finger; this water is to bo changed 
once or twice, und the pictures are then to 
be well drained, and either dried altogether, 
or pressed iu clean and dry’ blotting-paper, 
to prepan* them to iinbibo a solution of the 
hyposulphite of soda, which may be made 
by dissolving an ounce of that salt iu a quart 
(forty ouuees) of water. Having pound a 
little of the solution into a fiat dish, the pic¬ 
tures are to be introduced into it one by one; 
daylight will not now injure them; let them 
soak for two or three minutes, or even longer 
if strongly printed, turning and moving them 
occasionally. The remaining unreduced 
salts of silver are thus thoroughly dissolved, 
and may now’, with the hyposulphite, be en¬ 
tirely removed by soaking iu water and 
p retting in clean white blotting-paper alter¬ 
nately; but if time can be allowed, soaking 
in water alone will have the effect in twelve 
or twentv-four hours, according to the thick¬ 
ness of the paper. It is essential to the suc¬ 
cess of the fixing process that the paper lie 
in the first place thoroughly penetrated by 
the hyposulphite, and the sensitive matter 
dissolved; und next, that the hyttosulphile 
compound# be effectually removed. Unices 
these salts are completely removed they in¬ 
duce a destructive change upon the picture; 
they become opaque in the tissue of the 
paper, and entirely unfit it for use. Some 
paper is to 1 m» met with, containing traces of 
bleaching chlorides, which does not require 
anv previous preparation; but in general it 
will he found necessary to prepare the pu|ier 
by slightly impregnating it with a minute 
quantity of common salt. Till# may lie done 
by dipping it in a solution in which the salt 
can barely be tasted, or of the strength of 
from thirty to forty grains to a pint of water. 
The paper, after being pressed in clean blnt- 
ting-juiper, has merely to be dried and 
sni'sithed. when it will’be fit for use. The 
ammonia nitrate of silver is applied to the 
pajier in the manner before described, and, 
when perfectly dry, the negative picture to 
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be copied Is to be applied to it, with it' face 
in coutuct with the sensitive side. The back 
of the negative picture l>eing uppermost, 
they are to be pressed into close contact by 
means of a plate of glass, and thus secured 
they are to be exposed to the light of the 
sun anti sky., The exposed parts of the j**n- 
sitive twiper will speedily change to lilac, 
slate-blue, deepening toward black; and the 
light, gradually penetrating through the 
scmi-truns]Hirent negative picture, will im¬ 
print upon the sensitive paper beneath a 
positive impression. The negative picture, 
or matrix, being slightly tacked to the sensi¬ 
tive paper by two mere particles of wafer, 
the progress of the operation may from time 
to time be observed, and stopped at the 
moment when the picture is finished. It 
ought then, as soon as i*i*sible, to be soaked 
in warm water, and fixed in the manner 
already described. In these pictures there 
is a curious and l>enutiful variety in the tints 
of eolor they will occasionally assume, vary¬ 
ing from a rich golden orange to purple and 
black. This effect depends in a great degree 
upon the paper itself, but it is modified con¬ 
siderably by the strength of the hvjwisul- 

E hitc, the length of the time expend to it, 
y the capacity of the paper to imbibe it, 
and partlv, perhaps, by the nature of the 
light. Warm sepia-colored picture* may 
generally be obtained by drying the paper, 
by pressure, and making it imbibe the hypo¬ 
sulphite supplied in liberal quantity. The 
papr of “ I. Whatman. Turkey Mill,’’ seems 
to give pictures of the finest color, and, upon 
the whole, to answer best for the purpose. 
If the chemical agents employed Ik* pare, 
the operator who keeps in view the intention 
of each separate process, and either adopting 
the manipulation recommended, nr Improv¬ 
ing upm it from his own resources, may rely 
with confidence up»n a satisfactory result. 
This calotype pap’r Ls so exceedingly sensi¬ 
tive to the'influence of light that very beau¬ 
tiful photographic copies of lace, feathers, 
leaves, and »uch-like articles, may l>e made 
bv the light of a common coal-gas flame, or 
an argand lamp.— H. Hunt. 

Calotype Process on Waxed Paper. The 
most successful operator ou waxed paper has 
bet n M. I*’ Gray, to whom we are indebted 
for this and several other improvement-. In 
a useful work published by this photogra¬ 
pher, he has entered into the question of the 
physical agencies which are active in pro¬ 


ducing the chemical changes on the various 
preparations employed. Throughout the 
essay he evidently "labors under an entire 
misconception of the whole phenomena, to 
which, indeed, it is clear he cannot have 
directed his attention. His manipulatory 
details are very perfect, but his scientific ex¬ 
planations are nut to be received as correct 
expressions of the facts. 

Fir»t Proem : to i rax the pnoer. This pro¬ 
cess divides itself into several parts, waxing 
the paper being the first. A large plate of 
silvered copper, such as is employed for the 
dagucrrotype, is obtained and placed uj*on a 
triiHsl, with a lamp underneath it, or U|>on a 
balneum mariie. The sheet of paper is spread 
upon the silver plate, and a piece of pure 
white wux is j Missed to und fro upm it until, 
being melted by the heat, it is seen that the 
pajier has uniformly alworbed the melted 
wax. When this has thoroughly taken place 
the paper is to he placed between some folds 
of blotting-paper, and an iron, moderately 
hot, being passed over it the bibulous paper 
removes any excess of wux, ami we obtain a 
paper of perfect transparency. 

SemmI Proem: to prrjxire the nryniice 
[xijxr. In a vessel of porcelain or earthen¬ 
ware capable of holding 5 pints ami a quarter 
of distil led water, put about 40(X) grains of 
rice,and allow them to steep until the grains 
are hut slightly broken, so that the water 
contains only the glutinous portion. In a 
little less than a quart of the rice solution 
thus obtained dissolve: 

Sugsr of Milk . CJi> groins. 

Iodide of Potassium . . . 225 

cyanide of Potassium . . . 12 " 

Fluoride of Potassium . . . 7 

The liquid, when filtered, will keep for a 
long time without alteration. When you 
wi-h to prepare the paper, some of tlm solu¬ 
tion is put into a large dish, and the waxed 
l»aper, sheet by sheet, it plunged into it, one 
over the other, removing any uir-bubble- 
that may form. Fifteen or twenty sheets 
being placed in the bath thev ure allowed to 
soak for half an hour, or un hour, according 
to the thickness of the paper. Turning over 
the whole mass, commence by removing the 
first sheet immersed, ami hooking it up by 
one comer with a pin bent in the shape of 
the letter S, fix it on a line to dry. ami re¬ 
move the drop from the lower angle ov a little 
bundle of blotting-paper. M. Le Gray then 
remarks that French and English paper 
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should never 1 m? mixed in the Mine hath, but 
prepared separately, a.-* the “ English pajier 
contains a tree acid which immediately pre¬ 
cipitates an iodide of starch in the French 
papers and gives to them a violet tint,” The 
paper lM*ing dry is to be preserved for use in 
a portfolio; even in this state it is not ab¬ 
solutely insensitive. 

Third JtofYA*: to rrudrr the mured jxi/x-r 
teneitire. Make a solution of 

Distilled Water .... XtA grains. 

CryMalllaal Nitrate of Silver . T7>j “ 

and when this is dissolved, add of 

Crystallised Acetic Add . . 184 grains. 

Papers prepared with this solution will keep 
well for a few days. M. Le Gray, however, 
recommends for liis waxed paper ami for 
portraits, that the quantity of nitrate of silver 
be increased to 1(5 grain*; the pajK?r must 
be used moist. The method of preparing 
these papers is to lloat upon a horizontal 
plate of glass either of the above solutions, 
uud taking a piece of the iodized paper to 
carefully |dacc it uixm the fluid, taking gnat 
care that no air-nubbles interpose. The 
pa|K*r mast remain a short time in contael 
with this sensitive fluid until chemical com¬ 
bination is effected. Four or five minutes 
are required for some papers, and eieht or 
ten seconds are sufficient for other Kinds. 
When a violet tint appears, they should In* 
removed. For tin use papers which it is de¬ 
sirable to keep for some time, as during a 
journey, it is recommended that into one 
vessel of porcelain you |>ut about five or six 
millimetres of the strung aeeto-nitrate above 
described, and into another -some distilled 
water; you plunge completely both sides of 
the waxed and iodized paper in the first 
fluid, and allow it to remain about four or 
five minutes; withdraw it,and plunge it im¬ 
mediately into the bath of distilled water, 
in which let it soak for not less than four 
minute*. When these papers are carefully 
dried they may be preserved for some time 
for use, and by lessening the dose of the 
nitrate of silver this period may be consider¬ 
ably prolonged. It will, of cvmrse, Ik* under¬ 
stood by all who have followed the pr«*ce*se» 
described up to this point, that the pawn* 
which are prepared for keeping are not those 
which are the most sensitive; hence it is 
necessary to expose such a much longer time 
in the camera than those prepared by the 
5 


stronger solution of silver. The more sen¬ 
sitive variety, under ordinary eircum.«tuucea 
of light, will require jui exposure iu the 
camera of about twentv seconds, the less 
sensitive demanding about ten or fifteen 
minute*, according to the circumstances of 
light. 

Fourth Proee**; the development of the 
image. Tli^ picture is developed bv the aid 
of gallic acid dissolved iu distilled water. 
Le Gray find* the following to be the best 
proportions: 

Distilled Water . . . . 40 fluldounce*. 

Gallic Add .... 60 grains. 

The paper to 1 m? plunged in this solution, 
and allowed to remain until it is fully 
develojKil. The time will vary from tea 
minutes to two hours or more, according to 
the intensity of the rays incident on the 
paper when in the camera. The develop¬ 
ment of the image is much accelerated by 
the addition of 15 or 2U drops of the aceto- 
uitrute of silver. 

Fifth Prove** : fixing. It is fouud con¬ 
venient often, when on a journey, to give a 
temjxorary fixedness to the pictures obtained, 
and to complete the process with the hypo¬ 
sulphite at any time on your return home. 
A wash of 360 grains of bromide of potas¬ 
sium to 2 quarts of water is the strength 
which should be employed. The process of 
fixing with hyposulphite consists, a* in oilier 
preparations, simply in soaking the paper 
until the yellow tint of the iodide ha* dis¬ 
appeared. (See Pi/jer Xegafitr*.) 

Cameo Press. A device for embossing or 
raising the surface of a photograph above 
the card-mount. It is the invention of Mr. 
E. P. Oruisby. It is made <»f maple wood, 
three-quarters of an inch thick. T he raised 
centre for mounting is glued on. The top 
and bottom are hinged together. (See Fig. 
35.) 

Another device for the same purpose was 
invented by Mr. R. J. Chute. It is an ordi¬ 
nary copying pres*, with heavy metal dies, as 
shown in Fig. 3d. 

Camera. A light-tight box, in which the 
objective picture, by means of a lens com¬ 
bination, is projected upon a ground-glass, 
and, by substitution, upon a sensitive film— 
in short, the photographic apparatus for ex¬ 
posure*. It is made of manv different forms 
or patterns, but always capable of extea*ion, 
AO as to move the ground-glass, and like- 
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wise ill- sensitive film, nearer nr farther nil', 
oa the CUPit may require. 



Tile {hmerii obtrura was the invention of 
Bap ti-C a Porta, u f Piidim, The word cam era 
U now wholly used by photographers to 
denote this instrument, It is perfectly 


the form nf the ^rljt-L-s within n darkened 
chamber. 

The ail of' vision is accomplished by 
moans of a social organ or pair of organs, 
the which are partly physical, nr, an 

we i i.i a y say, instrumental m their action, 
officiating exactly as certain rifely and in¬ 
organic structures, iuch as we artificially 
eonatnict, would officiate in collecting and 
distributingthu Light ray-; and partlyphv T s- 
iolDgieal in their structure, culling Into play 
those conditions- of life about which we know 
hut HitL l-, and which we can in no wise nrti- 
ticiaUv reproduce, or by any amount oE'skill 
ourselves const rucL 

lu the eye we have, in the first place, a 
iensi capable, like our ordinary lenses, of 
forming an image Upon the inner wall of the 
eyensavity, or retina. 

How then cun a simple lens bring about 
such a ri^uk jls the formation of an image? 

The il tug run i shines this almost without 
need of further explanation. The rays from 
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FIG Efi. 



defined a* an apparatus representing an ar¬ 
tificial eye, in which the inutgy- of external 
objects, received through a double convex 
gloss, are exhibited distinctly, and in their 
negative colors,on a white aurace placed on 


the summi t of the object, which, without the 
hi ns, would tie scattered, are each diifetvnilv 
bent by the different part- of the lens which 
they encounter, hut so as to be united in n 
single point. The same thing happen- for 
each other point of the object and its emitted 
rays, and tin* result is the* production of an 
image, as is shown. This image, moreover, 
Is inverted. How this comes can be seen bv 
n mere glance at the diagram. 

As in the phenomena of vision, so in the 
camera *i bourn, the image is produced by 
the radiations ot light proceeding from the 
external object, ami as these radiations pro- 
gryss from various parte, mere or li-ss i!Iu- 
minuted, so arc the high lights, the middle 
tints, and shadow* most beautifully pre- 
served in the spectral image. The colors, 
also, being in the first lnstjin.ee the effort of 
some physical nnslilifufuin of the primary 
repeated under the same influence; 
and iLl e definition, the color, and salt grad a- 
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tion yf light and shadow sirs fo perfect that 
few more beaut ifuhjpticiU e ean bo pro- I 

(iaced than tlitieiu of ike camera obscura. 
Now, llh every ray rtf light prancing tin.- 
colored image 1 ^ accompanied by the clieu i- 
cal prineiply T arfi'rj^ni, sind as thi- is rega¬ 
in tol in netirtQ by the luminous intensity of 
the mya, the nn^t luminous {yc/fait') giving 
I I II- best chemical etfoet, which increases 
with the ilimlnlslimu illuminating power of 
the radiating source, we !»vc the imprc-sLeu 
made of every gradation according to the 
cofor of every object wo would copy. 

C nmera,, Binocular . This Inst rumen'. dtf- 
fee-, from the common vumern in having two 
lea^fsi, with tlio muni: aperture mid local 
length, for inking at the s&tne instant two 
pictures of a view nr model. These tenses 
should he placed parallel to one another* 
ami perpendicular to the horizon, at the 
distance of two ami onc-hiilf inches apart. 
Binocular cameras are now constructed jn 
a variety of styles, but the pome rules for 
working the ordinary camera will apply to 
one :ls well tvs In the other. (Bee titertomeopc 
o/i d Sftrfwnfifa t Sswirffl.) 

Camera,. Panoramic. An instrument. for 
taking panoramic views, invented by M. 
Belbomme, of France. This is accomplished 
without using covered plates,, by means of a _ 
mirror. The whole camera revolves around 
a pivot fixed tinder the mi* of the objective 
on ail immovable plane. Two small wheels 
file Ill tale this a n t iveui c nt. In the part op( h h- 
site the objective there are grooves under 
and above, Thu frame of the mirror is 
placed in a sort of car, *u as to enable it to 
turn around the paint, supported upon the 
plane by two wheels. The frame is kept in 
the groove.-* by two other wheels fixed to the 
interior part of the car, and a third placed 
on iticlf. Placed at tine side (the right, fur 
instance) of the groove, which is double the 
height of the car, the camera, in turning (to 
the right)' forces the frame to advance in the 
opposite direction in such li way that the 
mirror preacnis, successively, every part id' 
its surface ta the narrow slit which give# 
passage to the luLEtinoU* beams reflected by 
the objective. (See Alarcf/tu/ Cgrioramic 
Chawra.) 

Camera, Stereoscope. The object of this 
instrument is to unite the transient pictures 
of groujk' of persons n«r I iindscape* as de- 
lincatod In two dtoimilar pictures urv the 
ground-glass of a binocular camera. If we 


attach to the back of the camera a lenticular 
stereoscope, so that the two pictures on the 
ground-glass occupy the same place us its 
usua l binocular slides, we shall see the group 
r,f iigUrt^ in relief under every change of 
sit t it li ■ I r- f ] h L - . Iii i mi r and ex p res.s i rm, The two 
pictures tuny he [brined in tin* air* or, mi “re 
curiously still, u]hjii a wreath of smoke. As 
the figures are necessarily iaverted in the 
camera, they will reinuiti inverted by the 
|iu.pi piar and every Hither instrument but 
the opera-glass stereoscope, which inverts 
the objects. By applying it, therefore, to fee 
camera, we obtain an instrument by which 
the photographic artist can make experi- 
mentis, and try the effort which will be pro¬ 
duced by bis pictures before bn lakes them, 
lie rau then' select the last form* oi groups 
of jicrsons and of landscapes, and ,1 bus pro¬ 
duce works of great interest and value. 

Camera Box. The dar k chamber to which 
the tube is attached, and which contains the 
spectrum, and receives its prepared plate 
or patter during its exposurn- tjj the light. 
The forms and styles of camera boxes ore 
now very numerous and very perfect in etm- 
.-I ruction, but te describe them all, or even 
one-half of them, would require more space 
than should be occupied in a work of this 
kind; we must therefore leave our renders to 
consult their own taste in tlicir selection. 

Camera Campettra, A ■: l i lic r a of | k v u liur 
construction tu work out of doors without 
the use of ti lent. It, wkb the invention of a 
Mr. Allien, and its use has been confined 
in England. Wo have seen no description 
of it. 

Camera Chixa. Th is in am ith e ri n- tru rnent 
for out-door work witlmut u tent. Besides 
possessing nil the mi vantages of a dark tent, 
it allows a full view of the plate through ail 
its changes*, and the plate taken ill or niut at 
pleiLsure wi tin iut i njury. The lens is moun ted 
on a new principle; it wHirfcs in a ball and 
socket* and, like thu pupil of tin: eye, has a 
range in all directions, the glass plate hav¬ 
ing a corresponding movement. Within the 
bniri# mountings and between the leu-si's are- 
eight muvable valves, to regulate the admis¬ 
sion ofiight upon the sensitive plnte. FoUr 
of these are colored white, blue, red, and 
orange; three are diaphragms of various 
apertures, and one Is a cap valve, used 
when a very short exp'ir-ure is required. 
This instrtuufiiE contains within itself all 
the articles necessary for this negative pro- 
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cos*—.glass, bottle*, dishes, etc—the whole 
ho arranged that all muv be taken and ar¬ 
ranged for use and repacked in five minute*. 
Thu* instrument was the invention of Mr. 
Frederick Fast, of England. 

Camera for Stereoscopic Pictures on 
Glass. The invention of M. Donuadieu. 


the visual and chemical foci agree. (See 
Foen». Focal J)i»im>cc, Lew, etc.) 

Camera Lucida. An optical instrument, 
which, by means of a stylo, lea*e* ( and 
chamber gives the outlines of external ob¬ 
jects on paper or canvas, so that an artist 
can sketch the subject. 



Flo. 38. 


It consists of a grooved slide, A. B, on one Camera-Negascopic. An instrument — 

side of which the camera moves, which docs the invention of Mr. Seely, of New York— 

not need any separation, hut carries the two for enlarging small negatives to any size 

stereoscopic objectives. In front of this is positive photographs. It consists simply of 

another camera, whose part, C, is joined to the ordinary bellows camera box, with tube 


a oox, i»y two ^ w. ^ . mm 

are prolonged into the interior of the box, 
M, by u wooden separation resting on the 

E late. The plate is placed at the top of the 
ox, which is provided with a ground-glass. 
The board which slides before the glass 
serves a* an obturator. Shutters placed on 
top and on each side of the box allow the 
plate to be pat easilv in the proper jsisition 
in a frame furnished with two slides, allow¬ 
ing the displacement in the vertical and 
longitudinal direction. (Fig. 38.) 

Camera Front. Front board; the little 
board which carries the objective. 

Camera Lens. There are three kinds of 
lease* used in the photographic camera, viz.: 
a concavo-convex len*, a double convex, and 
meniscus. Several formulas for making these I 
lenses an* used by opticians; but in ull ease* | 
they should be perfectly achromatic and free i 
from blisters, stria*, or curved lines; the 
most injurious are those which, reunited in 
nutnber, form a kind of whirl. It i* also 
verv necessary tliat the polish of the surface 
be very bright and exempt from what opti¬ 
cians call gray polish. They should always , 
have a diameter conformable to the follow¬ 
ing principles: those which have the longest 
focus should have the greatest diameter, and 


Flo. 39. 



and lens at one end and a mirror at the 
other, with a sliding box between for the 
negative. The mirror is movable by means 
of cord* passing to the opposite end-* of the 
box within the dark-room. 
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Camera-Obscura. (See Camera.) 

Camera Stand. Fijc- 39 w one of many 
forms used by photographers in tlie studio. 
A A is 11 j>ost, adjustable; B, the top; r is a 
wooden screw for raising ami lowering the 
top, ft; and S the screw for fastening the 
jn**t when raised or lowered. 

The styles of camera stands have become 
so numerous of late years that to enumerate 
them all would require the space of several 
pages; refer to dealers’ catalogues. 

Camera Tube. The bras* case enclosing 
the lenses. 

Camphene Wax-Paper Process. By using 
earn phene, or benzine, us the solvent for wax, 
the impure portion is thrown down and the 
pure part only retained in solution. This 
constitutes the chief element of success in 
this process, as it obviates the granulated 
appearance which is the great drawback of 
the ordinary wnx-pai>er. Sixe paper i* the 
best for this purpose. The formula* and 
various manipulations areas follows: 

Qunphencor Benzine Waxing Solution. Put 
MO grains wax, scraj>ed fine, and 20 fluid- 
ounce* benzine or camphene into a quart 
bottle, and stand it before a fire, shaking 
occasionally, until the wax is dissolved. Set 
aside to cool, then add by degrees 80 grains 
iodine and agitate. Let the whole stand for 
a week, to allow any portion of the wax to 
precipitate; then filter through double paper. 
Pour sufficient of this liquid into a flat 
porcelain dish, scrupulously clean and dry ; 
take one of the papers by opposite corners, 
and lay the market! side on t ne solution, first 
letting the middle of the sheet touch the 
liquid. Should any bubbles occur, raise up 
one corner of the paper with a pair of horn 
force|M till the bubble is arrived at, and then 
low’er it again. When the paper is thor¬ 
oughly saturated, immerse it, u«ing a glass 
rod in the left hand and a glass triangle in 
the right. Pass the triangle over the piper 
and press it against the bottom of the dish, 
so as to remove air-bubbles from the surface 
of the sheet. Proceed with half a dozen 
sheets in this way; more than this number 
should not be in the dish at the same time. 
After letting them remain in the liquid five 
minutes, turn them all over together, so that 
the first put in will 1 k» uppermost. Take the 
horn forrejis and raise this sheet by one 
corner, holding it over the dish to drip until 
it has nearly ceased. Then thrust a large 
pin through the upper angle and stick it into 


the edge of a shelf, so that the paper may be 
suspended with its lower corner resting on 
blotting-paper. When all the papers have 
iieen thus treated, proceed with six more; 
and when they have been hung up, take 
down the first six, and pres* them between 
clean blotting-paper and hang them up in 
another part of the room until quite dry. 
The wnxing liquid will serve until all used 
up. Put the prepared papens away in a 
portfolio until required for iodizing, pre¬ 
vious to which warm them slightly before a 
fire. 

The Iodising Solution. 320 grains iodide 
and 40 grains bromide of potassium dis¬ 
solved in 20 fluidounee* of whey. Filter, 
and after use return it into the stock bottle 
through filtering-paper. Immerse the pa¬ 
pers, sheet by sheet, in tills hath, ami let 
them remain in about 20 minutes in warm, 
summer weather, half an hour in mild 
weather, and one hour in winter. Take each 
out separately, hold to drip, press between 
blotting-paper to be kept specially for the 
purpose, and hang up until quite dry. They 
will keep twelve months i! not exposed to 
damp. 

The Sensitising Both. Dissolve 400 grains 
of nitrate of silver in 9 ounces of w ater, and 
4 grains iodide potassium in 1 ounce water; 
add the latter to the former, stirring with a 
glass rod until the precipitate U dissolved. 
Then add 3 grains citric acid, dissolved in 3 
drachms crystullizable acetic acid, and filter 
through double paper. This bath must not 
lie exposed to daylight. After u*e, return to 
the bottle through a filter. To sensitize the 
pa|H*r, float it on the solution, marked side 
down want, till fhe dark color disappears, 
then turn it over and float the other side 
until it has acquired a uniform primrose 
color. Raise it with the horn forceps, let it 
drip, and place it in a dish containing as 
much water as will cover it well; give the 
dish a rocking motion for half a minute, 
then, if the paper is intended for expo-ure 
next day, blot it off in a separate blotting 
book, and cxp<j*o to dry. If wanted for 
longer keeping, give the na{>cp* a second 
washing in another water, blot off and dry. 
Hensitize by the light of one candle. When 
quite dry, they may lie placed in the double 
back or dark slide for exposure. If putin 
damp they will crease. Extra papers should 
be put into a jmrtfolio and subjected to 
pressure. 
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Expfuurt. The time of exposure is about 
the *ume as for collodio-aloumen plate*. 
Do not expose in a bad light and lx? sure net 
to under-expose. 

Ihceloying .Solution. Put one drachm of 
gallic acid and 20 ounce* filtered soft water 
into a clean bottle, expose before a fire, 
shaking occasionally until the gallic acid is 
dissolved. Add 6 or 8 pieces ot camphor to 
keep it better and to insure clear lights in 
the negatives. Before u*e, carefully filter 
the requisite quantity, pour it into a dish 
and aud 1 drop of a 30-grain aceto-nitrate 
solution to each ounce. In order to develop 
the exposed papers, float them on this bath, 
lace downward, carefully avoiding air-bub¬ 
bles. Take one paper at a time, float it, and 
when the sheet lie* quite flat on the surfac e 
and the image begins to appear, raise it with 
the horn forceps, turn it over, and immerse 
it face upward. If there is any tendency in 
the paper* to float on the surface, it is because 
they are not sufficiently saturated, ami they 
must l*e kept under with the class triangle 
until they remain beneath. They may then 
be left until the whole of the detail* arc 
brought out, when, if the skies are not black 
enough, a few more drops of silver solution 
should be added to bring up the intensity. 
This addition of silver must he continuously 
made, for if too much be used the lights will 
acquire a dingy appearance. When the 
skies look intensely black, and the image is 
slightly over-developed, the negative must 
he well washed in two changes of water, and 
may then be fixed as usual. The intensity is 
much reduced in the hypo bath. Under¬ 
exposed picture* can be treated with a 
2-grain pyrognllic solution, with 2 drop* of 
aceto-nitrate solution to the ounce, nnd when 
the details are well out can be returned to 
the gallic acid solution. Sometimes the 
paper acquires a dirty-yellow color in de¬ 
veloping, but thb is of no consequence; 
indeed, some of the best negative* are of this 
complexion. 

The Fixing. Dissolve 1 ounce hyposul- 
phitc of soda in 8 ounce* of water, and im¬ 
merse the negative in it. After twelve 
negative* have boon cleared in this bath a 
fresh one most be made. When the iodide 
of silver has been dissolved out, wash the 
negative in running wuter for three or four 
hour*; finally press between blotting-pajH.-r 
and dry in a warm place or before a fire. 

The Final Waxing. This is easily per¬ 


formed. Euch negative is laid in a dish of 
hot, melted wax, ami iinui»*diutely become* 
*aturutcd. It i* then raised, allowed to 
drip, placed lietwecn two sheets of blotting 
paper, and ironed with a moderately hot iron. 

Camphor. Trumpurent,crystalline, grainy 
mass. Verv soluble in alcohol, ether, chloro¬ 
form, acetic acid, benzole, and in oils; with 
difficulty in cold water. Is used with gallic 
acid, blood-scrum, albumen, etc., to prevent 
fl'-L'ing In the sensitive film; also in the 
salting solution* for paper, to prevent greater 
contrast. 

Canada Balsam. Light-yellow, sticky 
substance, of the consistence of honey; 
insoluble in water, soluble in alcohol; used 
in cementing lenses together in objectives, 
as also to fix microscopic object* on their 
glasses and to seal colored lantern slides. It 
make* paper transparent. 

Cane-Sugar. Sugar obtained from sugar¬ 
cane. Used in the silver bath for positive 
paper pictures. Preserve* the whiteness of 
the paper. 

Canton Flannel. A cotton cloth with 
very long nap, used by daguerrotypists for 
giving the first cleaning to the silvered plate. 
Canvas Printing. (Sec Fabric .) 
Caoutchouc, Gum-Elastic, India-Rubber. 
A cream-like liquid, which dries to a soft 
elastic mass; soluble in benzine. Li sod in 
solution a* a substratum for dry nlate*. 

Cap. The round, velvet-lineu cover of 
the lens, closing it before ami after exjxisure. 
Capsule. A shallow dish or saucer. 
Caramel. Burnt sugar, which doc* not 
crystallize with gelatine or gum, for bucking 
plate* to counteract halation. 

Carbolic Acid. C t H,0. Colorless, shining 
needles, soluble in water. Serves to keep 
gelatine and albumen solution, a* also boiled 
starch, from moulding, a* also to keep iron 
developer elear. 

Carbon. The term carbon is employed to 
denote the pure iuflaiumuhle part of char¬ 
coal, a sul^tance obtained by various means 
and from divers source*. Common charcoal 
is obtained by burning wood in covered pit* 
or piles*. It is also obtained by exposing 
pieces of wood to the action of heat in close 
iron vessels. A large quantity of gaseous 
and acid products are distilled over iu com¬ 
bination with a {Million of the carbon; the 
rest of the carbon remains in the ves¬ 
sel in combination with any salt* which may 
have beeu contained iu the wood. Turpen- 
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tine P al i ■ oh ul, res inciu* and m ]y matters yk'l rl I 
carbon in el steleof uiinutedivision nnd great I 
purity, CiuiiiHial is bluuk, brictlf, insoluble | 
in waiter; destroys the taste and odor nf 
many substances, It U infusible by bent, 
but oxpoifid to the action of a jmwerlul 
galvanic battery, it is partly volalibssed; the 
remit Lodftf b^cpincs hii.nl to be tfljiuhi«? 

<>t scratching glass, and its lustre i* in- 
creased- Ith as. the property offtbaoibing el , 
large quantity of gaseous substances, it 
burns in atiuwpherie air, and with ■yrestt 
brilliancy in oxygen gas; and frcmi it* jwiwrr 
old eoxilijilng many substance* it i* u*cJ to 
abstract easy gen from many metallic cow- 
poumb* it abui decomposes nitric stio. It 

used in photography for decoloring silver 
solution*. 

Carbonate. A compound >f cnrlwmic acid 
with aL base. Carbonates are distinguished 
by the property of effervescing in the addition 

of acid- . 

Carbonate of Ammonia. Thu salt k 
composed of IT equivalent*, or 1 part of 
ammonia and 22 equivalents,, or t part of 
carbonic ndd T and may lie made by mixing 
2 mea*Ure* of ammoniacal gM with 1 of 
carbonic acid over meraary ; the two gases 
immediately combine. Used for Fuming 
Lilbumi. ii paper and in development. 

Carbonate of Lime. A very abundant 
natural production, found widely diffused 
over every part nf the globe, occurring under 
a viiri.-t'r 1 1 ft nns t such us limestone, marble, 
chalk, Iceland spur, and also in crptaUiMid 
* nil lx It i* sparingly ^ilnbLc in pure water, 
but is held in solution by carbonic ncul T and 
may be readily obtained from Its solution 
bv expelling the carbon5c acid bv boiling. 
TJsed as powdered chalk ia neutruliiring 
baths. 

Carbonate of Potash. This aalt h readily 
prepared, by mixing equal weights nf ike 
nitrate of poia*<Li and b Ltertrnte of potass®, 
and throwing the mixture into a red-hot 
enn L i hie, ' f Iie nitrie lh ni tartaric ad 1 1* a re de- 
enmpet-eri, part of the carbonic acid farmed 
mutes with the potassa, making a very pure 
salt, which ha* the character of lh'iug rased 
at red heat, mid is deliquescent. It renders 
lb p solution nf red cabbage green,, and I* Its.* 
Caustic than pure potash. The equivalent* 
of crystal* nf carbonate of potash sir - 1 pn~ 
tas*a, 4b; carbonic acid, 22; water, lEh It 
can buebtainud by stirring commercial pearl* 
ash in water; the bUbcarUmate will be dl4- 


siolvei.1, leaving the silver nod sulphate of 
ptihHiu. Carbeiute nf potosau b used in 
photography for reducing the ashes of ftil- 
vered paper, the refuse of washing*. etc., to 
metallic silver, and For purifying ether and 
alcohol. This mlt has a great uttniciion Ibr 
water, consequently, when alcohol is agitated 
with it, sl portion of the water i* removed, 
the salt dissolving in it and forming * dense 
liquid, which re Fuses tomix with the alcohol 
and sink* to the bottom. At the expiration 
of two or three day*, if the bottle has been 
shaken frequently, the action rt complete, 
and the lower stratum of fluid may by drawn 
off ami rejected. Tins proportion* should I >e 
about 2 ounce* oF Uio salt te l pint at nlci>* 
hoi. To purity ether, agitate it in the same 
way with the carljonate, and redistil at a 
mix] orate temperatur§L It is much used in 
alkaline dovolajM-Ta and lor removing water 
from ether, alcohol, etc. 

Carbonate oF Silver. Ag,t%V, Alight- 
yellow, light-sensitive powder, dillicuLt of 
solution in water, very soluble in ammonia; 
precipitated from nitrate of silver by alkaline 
(uirbouate*. Used in negative silver hatha 
to neutralize free add* also in the preiKUW- 
tion of gebitina-brom.ide nf silver emulsion- 
Carbonate of Soda. Sn,tA> a , Color- 
crystal', easily decomposed by air, very 
soluble in water. Used, like carbonate of 
putLi'h, in alkaline developers; aha to neu- 
traVire various bath*, to remove siting from 
paper, and in the preparation of nitrate of 
sijda. Calcined sod* (carbonate of *ud_a ± 
I'fcehI front its water by red heat) is osd in 
tliH reduction of nil ver waste- 

Carbonized Plate Process. This process, 
is the discovery «f Dr. ScImfhaLntl. 

Metallic pi* tea are covered with a layer of 
hvdrurefc «f carbon, prepared by dissolving 
pitch in alcohol, and collating uhi residuum 
on a filter. This, when well wu* bed, is spread 
as equally as [msrible over a heated, even 
plate of cooper. The plate m then eorixus- 
izcd in a cl used box «t cast iron, and, after 
spooling, [Lasted between two jm dished steel 
rollers, resembling a eoimnon copper-plate 
print! ngpriaa. The plate, after this process, 
ls dipped into a strong solution of nitrate of 
-Liver, :in■ I instantly eX|Ht*id to the action of 
the camera. The silver i*. by the aetiuti of 
the ravs of the sun, reduced to a perfetffly 
metallic slate, and the lights are expressed 
by the different density of the milk-white 
deadened sliver, the shadow* by the bla^k 
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carbonized plate, III u few Becoml* the pic- , 
tore i* finished, and the plate i«5 fta ieonive 
tb-i,t ihe redudind of the silver begiu- even 
by the li^hi i.if a candle. Fur fixing thu 
imago, nothing more is required than to dip 
tlie plate in alcohol inixinl with u small 
quantity of the hyposulphite of sudjij or of 
pure ammonia. 

Carbon Printing Process. ThU ptmto- 

K iphif process wiib invented by M. Fotteviis, 
t first pmetieiLlly introduced by Mr. 
Penney, of England", in 1S58. Since that, 
time it hsti undergone various modifications 
and improvements. 

Hie proc«M«* of Menais, Fargicr, Swan, 
Johnson, Murion, and others, are to be found 
in t|iu manuals devoted t-f the process, and 
in other sections of tins work. With nil the 
industrious experiment, in nil ill esc yours, 
rarhou printing has not attained^ popularity 
itntmg practical workers, iienuiiful thongh 
- is. The IlliiUUsils give fall details. 
Card, Carte, Cartc-de-vislte. Name for 
pholoerraph* of a certain size (fi x li) cm,, 
size nf plate fi x 12 cm., or quarter-plate},. 

Carriers are thin frames, fitted into the 
plate-holder, for exposure of smaller plates, 

*' Kit-fhitmw.” 

Cartes Busses, bust-picturea T swimming 
out Into black ground {black % . " 

ally made hy mterposition of a hirgL- vignettcr 
1 H'l lv i't'Li sitter unit nitJiiTii, «r it Bmih one 
between lens and sensitive plate in the 
camera. They can oko be made from com¬ 
mon negative?* by first printing a white vig¬ 
nette* and afterward, by double printing, 
bringing the white ground up to the tint of 
the vignette,, while protecting the latter with 
annivol correspond ihg to the vignettiny mask, 
and panted on a glsseq keeping the latter in 
motion t> avoid sharp lines. 

Cartridges. Ihsignation of the manner 
of packing powdery substances, for instance, 
“developing cartridges," " toning anti fixing 
cartridge“ fiash-hglit cart ridges,“ etc. 
They contain ju~i enough for one applica¬ 
tion, and have the advantage uf convenience, 
especially when travelling, 

Cascine. The * \i sm I or cwplable ]w rt i i hi 
of milk. Cheese nude from skimmed milk 
and well pressed, is nearly pure caserne. 
When caserne is thrown down from skimmed! 
milk, hy adding rtri acid, it combined with a 
little oi it and forms a kind of salt. The 
acid may be removed by means of cnrboniite 
of lead, when pure codeine is left behind. 


Tin 1 substance termed “ round,” which is 
the dried stomach of the calf, presses the 
property of cougiahiritig eascine. Cherry 
wine is also commonly employed to cunlhj 
milk. in al3 these eases a portion of the 
casein* usually remains in a hi i In I ill? form in 
the H'hnt; but when milk i- coagulated by 
the addition of ucld-s the quantity no left is 
quite jiplali, and hence the Use of rennet is 
to Ik 1 preferred, si nee the pre&ejK:o of caserne 
facilitate the reduction of the sensitive silver 
sal Ls. t lose inn e< ns j hi nes w i ll i i ex U le 0 f si tve r 
in the 'ante manner as albumen, forming a 
white eoaguluni, which becomes britl-fvd nn 
exposure io light. This substance makes a 
very good film lor glass or paper 1 U|wU which 
bo spread the sensitive coating, 

Caseine has been applied us a s-ulMMule 
fur er.dl.odioiL, Dissol ie Ihe caseiuo in am- 
mount, and add the iodide and bromide of 
ammonium, els in collodion* and a perfectly 
homogeneous iluiil is oblniin'd, which flows 
over the glass perfeetty. In pn-cipiPiiiug 
the euseine from skimmed milk ahui' ereiuu 
is earried dnwu, hut is got rid ot‘ its above 

Stated. Codeine, at curtain temperatures, 

combines with oxygen and becomes insoluble 
iit Water; lliercfore. in pro]Hiring the platen, 
they should not be exposed to a Itutn) niore 
than hut with [hat they would form w 
glor'V surface, wliich could not he ib-tiit- 
guished from albumen., I F plungr-tl in :lu 
ordinary thlity-j,;. l! n ni:r;i:- bam, \ wdl 
emit iiimosL lls tiuickly as collodion, and it 
may l.« n-eil either iu its wet ur dry stjite } 
developing with ordinary pyrogalllc acid, 
in which citric acid should be used instead 
of aeotte acid, as ihe latter is apt to dissolve 
the film. 

I typi>su1phito of j?odn should In- used ibr 
fixing, lls eVELJLilli : of ] mfiescimn dissolvent the 
easeine. When the picture ts cleared,, it is 
only necessary to dry and hea t it again , when 
the film become', so hard that it cum he 
scarcely scratched with the finger-nail. 
Cassette, Da rk H U |.J e, pi ilk* -Si I dd IT, d' ml >] n 

hack, carrier; the receptacle fur the s.-usi- 
tive plate, and atihstituted for the ground' 
glass during exposure iu tba camera; its 
door, hy the removal of which the plate is 
exposed, is called a fide, dark slide, or 
hliUlter. 

CassettenschiLaepper. An attach moot 

preventing accidental double exposure* of 
ilie plate, consisting of a s firing, which, after 
shuittng ilie slide, calc be- behind u honk 






CATA 


73 


CEME 


fastened on the plate-holder, preventing a 
second removal of the slide. 

Catalysotype. A curious and intricate 
process for obtaining direct |H*itive picture 
In the camera upon paper, devised bv l>r. 
Woods, and described at length in Hunt s 
M'tnuaf of Photography, 1853. 

Catechol. Svn., Pyrocmtechin, brenxeate- 
chin. This is a developing agent obtained by 
beating its methyl salt, guaiacol, with con¬ 
centrated aqueous hydriodic acid. In prac¬ 
tice it gives clear negatives, with less density 
for a given exposure than pyro or hvdn>- 
quinone. It-** price railitau^ again-t its 
adoption for general use as yet. The form¬ 
ula for gelatine dry plates is as follows: 

A. 0*n«tlc rotash .... M part*- 
Water. 1000 “ 


B. Cateebol 

Sodium Sulphite 
Water . 


2 part*. 
10 " 
100 •• 


For use mix 5 parts of A and B each with 
100 parts of water, adding bromide of potas¬ 
sium as u restruiner, if required. . 

Catechol is an excellent developer for 
transparencies, the subjoined formula being 
used for this purpose: 

A. Potassium Carbonate... 1 part 

Water. 10 P*rta 


B. Catechol 

Water (distilled) 


1 part. 
CO parts. 


For soft, detailful transparencies use A, 
20 parts; B, 3 parts ; water, 00 |»arta. Cate¬ 
chol lias a strong tanning uction upon the 
gelatine film and is, therefore advised for 
use in hot weather and tropical countries. 

Catoptrics. The law of reflection of light- 
rays. 

Caustic. Anv substance which, applied 
to living animals, acts like fire in corroding 
the part* and dissolving the texture. 

Caustic Potash. KHO. A white crystal¬ 
line substance, usually moulded in sticks; 
very hygroscopic. Being an alkali, it is use¬ 
ful in alkaline development. In the hydro- 
quinone development it serves as an accel¬ 
erator. 

Caustic Soda. Sodium hydrate ; >aHO. 
A white, trausparent, brittle and deliauescent 
substance, very alkaline, and very soluble in 
water or alcohol. In character it is very 
like caustic potash. 

Celerotype. A gelatino-chloride prmt-out 
paper used iu England. 


Celestial Photography. The art of pho¬ 
tographing the heavenly lioditti. The man¬ 
ipulations in this branch of photography are 
tnc same as in Lunar Photography, which 
see. 

Celloidin. A very pure variety of pyrox¬ 
ylin, or collodion cotton, known aa Sobering's 
celloidin, suitable for all kinds of collodion- 
making or collodion emulsion work, espe¬ 
cially for the latter purpose, on account of 
its flexibility, transparency, and ability to 
keep the silver emulsified. It is readily ob¬ 
tainable shredded, in one ounce packages, 
similarly with gun-cotton. 

Celloidin Paper. A collodion-omuls ion 
paper, prejMired with celloidin-cotton, for 
printing positives under negatives. 

Celluloid. A combination of nitro-cellu- 
lose and camphor. The German celluloid 
contains besides, a small percentage of color¬ 
ing matter. Resembles hard rubber or 
ebonite, but is much more elastic und may 
be colored so as to be transparent or opaque. 
When cold is easily worked with anv tool, 
not splitting. Soluble in ether and alcohol, 
insoluble iu water. Serves for making uten¬ 
sils (dishes and baths), also as support for 
films, so-called celluloid films or pellicles. 

Celluloid Films. Are prepared by means 
o. a solution of pyroxylin in a mixture of 
methvl and amyl alcohols, and ainyl, propyl, 
and butyl acetates, with the addition of gum- 
camphor if a viscous solution is desirable. 
To avoid the buckling and bulging of cellu¬ 
loid films used as a support for gelatino- 
bromide emulsions, the film is protected on 
both faces bv a “sealing coating,” that on 
the back of the film consisting of gelatine 
made insoluble with chrome-alum, that on 
the face being the gelatine emulsion itself 
These methods are patented. 

Used celluloid films are of no value; they 
may be freed from the coating of emulsion by 
treating them with soda and hot water; the 
clean films may then be dissolved in 50 times 
their bulk of limyl acetate, and the solution 
utilized as an excellent negative varnish. 

Cellulose. (See Lignin.) 

Cellulose Process. A process of little or 
no consequence to the art. The cellulose or 
lignin is dissolved in alcohol, and sensitized 
and used in the same way as collodion. 

Cementing. I. When vapors of watery 
liquors, and such others as are not corrosive, 
are to be confined, it is sufficient to surround 
the joining of the receiver to the retort with 
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slip* of wet bladder, or of linen, or paper, 
covered with flour paste or mucilage of cum 
arabic. II. Soft cement is made of yellow 
wax melted with half it* weight of turpen¬ 
tine and a little Venetian red to give it color. 
It can be easily moulded by the finger*, and 
stick* .well to dry *ul>*tanee*. III. For con¬ 
taining the vapors of acid*, or highly corro¬ 
sive substance*,is made u*e of. Thin 
ia formed by bating perfectly dry and finely 
lifted tobacco-pipe clay, with painter’s dry¬ 
ing oil, in a mortar, to such a consistent 
that it may be moulded by the hand. To 
use it, it is rolled into cylinders of a con¬ 
venient size, which are applied by flattening 
them to the joinings of the vessels, which 
must be quite dry, as the least moisture pre¬ 
vents the lute from adhering. The lute, 
when applied, is to be covered with slip* of 
linen spread with the lime lute, which slip* 
are to be fastened with pack-thread. IV. 
When penetrating and dissolving vapors are 
to l>e confined, the lute to be employed is of 
quicklime slacked in the air and beaten into 
a liquid paste with white of egg*. This 
must 1 m* applied on strip* of linen; it is 
very convenient, as it easily dries and be¬ 
comes firm. This lute is very useful for 
joining broken chinaware. V, For cement¬ 
ing stoneware to metals and wood, litharge 
and red lead mixed and worked up with 
spirits of turpentine makes a good cement. 
It takes several days to give off the turpen¬ 
tine, and becomes dry and hard. VI. For 
cementing bras* neck* on glass jar*, etc., take 
of resin, 4 parts; wax, 1 part; finely pow¬ 
dered brick, 1 part; melt, and mix well 
together. It is to be put on warm, but care 
is to be taken not to apply it so hot a* to 
split the glass. It hold* very hard. \ II. 
>lix linseed meal with water, and knead it 
into a stiff paste. It soon harden* and with¬ 
stand* the fume* of acids and ammonia. It 
is better if made with lime-water or thin 
glue. It i* charred by a strong heat. V I11. 
Thick gum-water with pipe-clay and iron 
filing*; mix well. It oecomc* very hard 
and firm, and is fit to be used where it is re¬ 
quired to hold g»>od for a considerable time. 
IX. Plaster-of-Paris stirred up with milk, 
starch-water,or thin glue; for securing tubes 
in flask*. X. Dissolve melted India-rubber 
in boiling linseed oil, ami thicken with pipe¬ 
clay until it form* a stiff ma**. XI. For 
fastening labels to bottle*, soften and *uh*e- 
qucntly boil glue in strong vinegar. During 


the boiling thicken it with flour. When 
used, spread with a spatula warmed over a 
lump, (dray.) 

Central Spot. Flare spot; a limit in the 
old globe-objective, and some other*, con¬ 
sisting in producing in the centre of u picture 
a bright, round spot when the camera, during 
exposure, is pointed toward a powerfully 
illuminated object (for instance, the sky). 
Due probably to reflections emanating from 
the edge* of the lens. 

Central Stop. Diaphragm placed mid- 
wav between two lenses; central diaphragm. 

Centrifugal Separator. An apparatus 
used in the preparation of gelatino-bromide 
of silver emulsion, for separating the bro¬ 
mide of silver from the gelatine emulsion, 
removing it from the decomposed gelatine. 
The receptacle, containing the emulsion, 
rotate* with a rapidity of 4000-6000 revolu¬ 
tion* a minute, throwing the entire bromide 
of silver against the side* of the dish by 
centrifugal force. 

Ceramic Photography. Vitrified, burnt- 
in, or enamel photographs may be produced 
in two ways; the tuotMutiom or powder pro¬ 
cess. Both processes, however, are beyond 
the skill of the average photographer, and 
require great patience and exj>ericnce; the 
result, moreover, is somewhat uncertain even 
in expert hand*. In the *ub*titution promt 
a wet-plate transparency of the subject de¬ 
sired is first made, developed with pyro, and 
fixed with ixitassiuin cyanide. The film is 
then floated from its supjiort, caught on a 
piece of plain glims, and toned with iridium 
and gold chloride. It is then transferred to 
the porcelain tablet or china plate, etc., and 
the image is bumt-in by being placed in a 
china kiln or muffle. This cause* the disap¬ 
pearance of the picture, which is restored 
t>V the application of an enamel glaze and 
further burning-in. This last procedure is 
repeated until the full beauty of the picture 
l* brought out. 

lu the powder proow the tablet or final 
support is coated directly with a bichromatcd 
film in the dark, dried hv heat, and exjnw-ed 
under a transparency. The exposed surface 
is then allowed to become slightly moist, and 
an enamel powder l* dusted on’ so that the 
image is developed. All traces of the bi¬ 
chromate are then removed bv immersing 
the tablet in water acidulated with sulphuric 
acid, and again washing in water. When 
dry, it is ready for burning-in and glazing, 
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which is done as described for the substitu¬ 
tion process*. For further details the reader 
may consult Duchochob’ work on Industrial 
((Vramic) Photography. 

Cerate. A solution of wax and gum 
eleuii in benzene and oil of lavender. Serves* 
to give gloss to albumen prints*. 

Cereoline. Tliat portion ot white wax 
soluble in alcohol. 

Cereolinated Collodion. By addition of 
cereoline to collodion cracking and reticula¬ 
tion is prevented. Before di«w»lving the pun- 
cotton saturate the alcohol and ether with 
cereoline. „ 

Cerium Printing. Messrs. Lumiere Bros 
have recently made known the ri^ultM of 
their investigations with cerium salts for use 
in photographic printing. They htate that 
the cerous salts are stable, but the ceric salt- 
are easilv reduced, and they obtained g<*»d 
results with ceric sulphate and nitrate, using 
water solutions of these salts in their expon- 
ments. The prints wen* developed with a 
carbon compound of the aromatic series. 
No definite formula or method of procedure 
has vet been given. , 

Chalk Background. It is sometimes de¬ 
sirable to conceal the photographic back¬ 
ground in a proof, without bestowing an' 
ETcut amount of time or trouble upon thi* 
process. When this b the case vou can 
adopt no better method than that of rubbing 
in a chalk background. This may Iwj done 
in the follow ing very simple way: Procure 
some Swiss crayons of the various tints and 
colors necessary for background effect* ; re¬ 
duce them to powder carefully, and, with a 
leather stump, rub the colon* into the back- 
ground, adding here a little warm color, I 
there a little cold, keeping thi* lighter or | 
darker, as the nature of your subject and the I 
due consideration of breadth and relief may 
demand. When near the outlines ot the 
head or figure use a finer-|*ointed stump and 
more core. A skv may be wrought in with 
excellent effect and no more labor, by first 
rubbing in the forms of light elou«ls melting 
into a blue or bluish gray, as the case may 
demand, and then using a ilarker and some¬ 
what warmer gray for the heavier musses. 

A few touches with pale orange and flesh 
colors near the horizon will produce a ply¬ 
ing effect and serve*to repeat, artistically, 
the colors of the face. When a surface of ) 
crayon thicker than that so obtained is 
thought desirable, a previously applied “wash 


1 of body color will be of great assistance. Use 
on plain, not on albumen paper. 

Chalky Deposit. White, pulverulent de- 
jKjpit on the surface of the negative utter 
drying; occurs mostly in oxalate of iron 
development and is attributable to washing 
the negative in water containing lime. Gen- 
; erally removed by bathing in a 1 per cent, 
solution of hvdrochloric acid. 

Chalky Print. A photograph with too 
strong contrast between light and shade, 
without half-lights. 

Changing-Box for Dry Plates. In the old 

| dry processes an apparatus of this construc¬ 
tion was used by out-door workers for 
changing their plates in thy field. The box 


FW. 40. 



consists of a sliding frame at the top »up- 

E lied with a brass track to fit the plnte- 
ohier. This also moved across the top of 
the box, as shown by the figures at II It, but 
in moving, o|>enod an aperture in the top of 
the box when the plate dropped from the 
holder. The holder was refilled by overturn¬ 
ing the box and allowing the plate to drop 
in its place. Modern methods have placed 
this almost out of use. 

Chemical Affinity. Of all the phenomena 
which the study of chemistry presents, 
chemical affinity is the great cause to which 
they are referred. Light, heat, electricity, 
cohesion, and other causes modify its action, 
but the details to which we give our attention 
in the examination of particular substances 
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arc, nlflnn-t exclusively, but tlm- j^fToct of this 

K inclpte, It is, therefore, uetseosMy to 
come familiar with the ciicunBtuu.’ea 
which modify its action, and especially tte- 
laws which produce these mitdififttliuiw. 
Chemical affinity is considered ir« atfr/vrfim> 
vftith wh mh tit imtnMbft d'ttfnarts faticern 
jmrfirtu* of flijf'/reiit kUnUt, 

CliCmsc;i] affinity, or chemical attraction, 
exerts it* iiitlucnce between particles of an 
opposite tint(ire, combines them together, 
and forms a substance entirely different, from 

either of it* ... These may be 

exemplified by (lie Union of powdered 
ami $vttfwh in the thnuatiGn of g/erst ; in the 
union of cJnvmie arid with f*ota*h; in (In 1 
combination of iron with sulphur; smd 
numerous other instance* characteristic: of 
the very singular difference which the re¬ 
sulting compounds hear tu their original 
components. It is at all times necessary 
that immediate contact should take' plant 1 
between the particles nf the opposite hinds 
of matter ta'ibrgcainMnation can follow, and 
if pulverized, great nsawtcmio- will be riven 
to their union ; and although not absolutely 
essential, yet ecJntioD of the bodies will 
greatly facilitate their combination. 

Many important changes take ['hire be¬ 
tween Tiodies exposed to the action of this 

powerful agent Among the most eon* 
spieumi' nf these may he enumerated, change 
of color, form, temperature 1 , and Siulk. Tints, 
for example, a change of color, Very obvious 
and very IwautifuL will take place when a 
solution of the praSslate of potash is added 
to u solution of sulphate of iron—a bfuf pre- 
eipitate will fall down, ut first but pale, 
darkening, however, very gradually, Until 
a deep Prussian blue result?. 

A ocep yellow, the chromate of lend, falls 
down when a solution of thy acetate of lend 
is added to a solution of the chromate uf 

pola.-Hi. 

A beautiful grass-green Colored precipi¬ 
tate is given when a solution of the arsemto 
of pobissa irt added to a solution n.f the hul- 
[iliLLie of ammonia. 

A -pLendid scarlet rcsulte from mixing 
together solutions of the bichloride nf mer¬ 
cury and hvd.ru k] ule nfpotassa, 

A black ia produced by adding the hvdro- 
BitlpburK of ammonia to the acetate of lead. 

A curdy white copious precipitate Eall- 
doWn when the nee Lute of lead i* added to 
the -ui] rliatc of zinc. 


In nil the nlmve examples the change® 
which take place to produce the new com* 
jiound* are many instance-: of what is 
known in chemical language by the name of 
double det.:otn position, daulild elective alii it* 
ity, and double elective attraction, which ia 
easily explained by stating that tiie two 
acids of the mixed substances change Irases, 
or that the two bases change their acid*, 
they each Laving a greater predilection for 
the other's acid limn it had ior its own, and 
i r i<v iwwl. This action may be better M rider' 
*tond by the following diagram, Thus, 
solutions of sulphate of zinc and acetate of 
lead arc mixed: 

CompoaKJon. t^tnposlllaiL 

, SnlpTin ric JitsUc 

BalphaEe f iteM . ulJ. I A»aie 

«r J '{ [ of 

sine- I Oxide ef / ■. Oxide of L lead. 

1 V.Ltl LT_ loul, ' 

The result of this action being the sulpha to 
of load ami tin? acetate (if xinc. 

When muriate nf baryta is added to water 
containing sulphuric- acid, the baryta Leaves 
the muriatic and unites with the sulphuric 
acid* forming a new compottn.djthe sulphate 

of baryta, Which U precipitated, leaving In 
solution the mum tic acid. 

When oxalic acid is added to a solution of 
a soluble salt of time, an oxidate of lime is 
precipitated, and the other add remains in 
a free state with the water. These are two 
instances of what i? called single elective 
attraction, of, in other words, the base# bad 
a greater affinity for the acid? added than 
they had for the ones with which they were 
previously united,. This affinity ditiers from 
double el«* 3 ve attraction in there being on I y 
three substances brought into action, whilst 
in the other case there are four. 

By chemical atlinitv Ixdifs pas? from 
-ili'Js into fluids, fluids intii solid*, and 
gases into sol ids. For example, when crys¬ 
tallized nitrate of ammonia and sulphate of 
soda, are rubbed together in a dry mortar, a 
liquid i- the result of tin- action excited 
between the twin salt?. 

When carbonate of potass a uud muriate 
of lime in a state of strong notation are 
nil xhm| together in a gins?, add the mixture 
-rim'd briskly with a spatula or glass rod, a 
solid compound, the muriate of potHtiund 
carbonate uf lime, is produced. 

When water is poured uinm newly-burnt 
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quicklime it load* it* fluidity and becomes 
a solid body. 

When muriatic-acid gas is made to pas* 
into a glass globe containing ammonia in a 
state of vapor, a white powder i* formed; 
this result* from the combination of the two 
gases. 

If gold leaf, finely powdered arsenic,, or 
antimony, be put into a brittle containing 
chlorine’gas, immediate combination ensues, 
accompanied by u great increase of tempera¬ 
ture and light. 

If water and alcohol be mixed together, 
considerable heat is evolved. 

When sulphuric acid and water are mixed 
considerable heat is produced, and a diminu¬ 
tion in the bulk of tne bodies, or at least in 
the bulk of the water added, is the conse¬ 
quence of their combination. 

That one substance has a stronger affinity 
for some than for others cannot be doubted; 
but combination aud decomposition do not 
always depend upon the relative force of 
affinity alone. The circumstances which 
modify the operation of this power are 
tohttion, flnstinty, auantity of mailer, gratify, 
and the imponderable agent*. 

In order that sulwtanee* should combine 
with each other, it is necessary that their 
particles should l*e in contact; but cohesion 
holds together the |«irticle* of each sub¬ 
stance, so that they cannot freely intermingle. 
Cohesion must therefore be destroyed to 
facilitate chemical action. This is effected 
in three ways—bv reducing the substance 
to a powder,"by solution, ana by heat, exam¬ 
ples of which we have given. 

Solution is effected when a solid is put 
into a liquid, aud entirely disappear*, leav¬ 
ing the liquid clear. The body which thus 
ilisa pi tears is termed soluble; the !iquid is 
calico the solvent, and the compound liquid 
a solution. Water, alcohol, ether, oils, alka¬ 
lies, and acids are the umuiI solvents. When 
a solvent has dissolved a-* much of any sul>- 
stance as it can, it is said to be saturated, 
and the solution is called a saturated solu¬ 
tion. Solution should not be confounded 
with diffusion, which Is a mere mec h a nic a l 
mixture. The distinction can be seen by 
mixing magnesia in water. The particles of 
magnesia are suspended at first in the water, 
rendering it turuid, and they would soon 
subside to the bottom; but if nitric acid be 
added the magnesia will be dissolved, and 
the water will become clear. 


As most substances are more soluble in hot 
than in cold water, it results that, as u hot 
saturated solution cools, the water will not 
be able to hold in solution all the substance 
that had been dissolved, and it apjK-ars again 
in a solid state. The power of cohesion has 
the ascendancy over the affinity of the liquid 
for the solid, and forms tbe latter into crys¬ 
tals. Hence the phenomena of crystalliza¬ 
tion are owing to the ascendancy of cohesion 
over affinity. 

By evaporation, also, the solid may be re¬ 
covered from solution. In either case the 
crystallization is confused, especially when 
the process is rapid. 

Insolubilitv lias been found to exert a re¬ 
markable influence on affinity, in the ease of 
an alkali with two arhls, or an acid with two 
alkalies, one of which will form with the 
alkali a soluble, aud the other an insoluble 
compound. Tbe one which is insoluble is 
always formed iu preference to tbe soluble 
compound. 

Fusion is tbe reduction of a solid to a 
liquid state by heat, ami facilitates chemical 
action by enabling tbe particles to inter¬ 
mingle and come within the sphere of each 
other’s affinity. In liquids a slight degree 
of cohesiou remains, and hence heat is ap¬ 
plied tu them with advantage. A hot liquid 
will act more powerfully upon a solid than 
the same liquid when cold. 

Cohesion, a* we have seen, opposes chemi¬ 
cal action by keening the particles out of the 
sphere of each others influence. Electricity, 
or the gaseous *tate, is still more unfavor¬ 
able, because the particles are farther re¬ 
moved from each other, and require greater 
attractive force. Hence must gases, though 
|Mt**es*ing strong attraction for each other, 
will not combine unless they are in the nas¬ 
cent state, that is, when in the act of assum¬ 
ing the gaseous form. In this way elasticity 
not onlv prevents chemical union, hut it 
favors decomposition. When two highly 
elastic cases combine, forming a liquid or 
solid, the compound will become decomposed 
by a very slight cause. Generally, all com¬ 
pounds which contain a volatile principle 
are easily dccotnjKised by a high tempera¬ 
ture. Hence calorie sometimes favors chemi¬ 
cal action by destroying cohesion, while at 
others it prevents it and favors deeomp«isition 
by promoting elasticity. 

There are some gases, however, which 
readily combine at a high temperature, as in 
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the case of gaseous explosive mixture:*; thus 
©xygen mu I hydrogen gases require the heat 
of a flume to effect their union. 

Quantity of matter is another cause which 
effects chemical affinity. Generally, when 
one substance combine* with another in 
several proj»ortions, the affinity is* stronger 
in the case of the less than of the greater 
portions. In consequence of this influence 
of quantity of matter over chemical changes, 
chemists generally employ more of one sub¬ 
stance than i» necessary to effect the decom¬ 
position of another. On this principle, also, 
when a salt is dissolved in water, the first 
portion' are dissolved more rapidly than the 
last, and the force of affinity diminishes up 
to the point of saturation, when it is over¬ 
come by the cohesion of the solid. 

The influence of gravity on chemical action 
l*» seen when substances of different sj>ccific 
gravities combine. A* when two liquids are 
put together, the heavier liquid will sink to 
the bottom; or when salt is dissolved in 
water, the salt will remain at the bottom, 
and prevent the particles of water from com- 
iug into contact with those of the salt. 

The influence of caloric over chemical 
phenomena, as before stated, favors chemical 
uclioQ in the case of solids, bv destroying 
cohesion, and opposes chemical action in the 
case of gases, by increasing their elasticity. 
Common electricity is often employed for 
the combination of gases, and galvanism for 
decomposition, but the same effects may be 
produced hr either. 

Chemical Coloration of Proofs. A pro¬ 
cess, or series of processes, recommended by 
M. Evninl, for changing, strengthening, or 
weakening photographs on paper and glass, 
and for modifying them almost infinitely in 
adoration and appearance — strengthening 
the shade, giving due brilliancy to the lights; 
finally, affecting gradations and fineness of 
tone, which the hyposulphite in its simple 
state amid not produce. Now obsolete. 

Chemical Compounds. When several 
substances unite by means of chemical 
affinity thev are styled chemical comjM*unds. 
(See (jhrmital Affinity.) 

Chemical Elements. By chemical ele¬ 
ments is meant a substance which has never 
been derived from, or separated into, any 
other kind of matter, such as gold, silver, 
oxygen, hydrogen, and sulphur. 

Chemical Focus. The exact focal dis¬ 
tance from the lenses of the camera at which 


the sun’s rays act to form an image upon 
the daguerrotype, or glass plate, and which 
should always agree with the visual focus 
upon the same plane. In purchasing u 
lens the operator should always ascertain 
that this is the case, and when the difficulty 
does occur have it remedied. The lenses 
are now »o perfectly constructed that the 
fault usually lies in the spectrum, or plate 
shields. A few shavings taken from one or 
the other speedily corrects it. 

The same causes which produce chromatic 
aberration in a lens also tend to separate the 
chemical focus of the lens from the visual 
focus. • The 6/nr-colored ray is more strongly 
bent in than the yellow, and still more so 
than the red; consequently the focus for 
each of these colors is necessarily at a dif¬ 
ferent point. Now, as the chemical action 
corrcsjsinds more to the blue, the most 
marked actinic effect would be found a little 
nearer to the lens, the chemical rays being 
even more refrangible than the visual raj’s* 
The luminous portion of the spectrum, how¬ 
ever, is not at the blue, hut at the yellow, 
consequently the visual focus would In* equi¬ 
distant between the blue and red raj’s. It 
is usually said that the compound achromatic 
lens coincides in chemical and visual focus; 
hut it is well to ascertain the fact for each 
instrument. To do this, proceed as follows: 
First, ascertain that the prepared sensitive 
plate falls precisely in the plane occupied by 
the gnmnci-glass. Suspend a newspaper or 
a small engraving at the distance of about 
three feet from the camera, and focus the 
letters occupying the centre of the field; 
then insert the slide, with a ground-glass 
substituted for the ordinary plute (the rough 
surface of the glass looking inward), and 
observe if the letters are still distinct. If 
the result of the trial seems to show that the 
lens is good, proceed to test the correct¬ 
ness of the lens. Take a positive photograph 
with the full aperture of the lens, the central 
letters of the newspaper being carefully 
focussed as before. Then examine at which 
part of the nlate the greatest amouut of dis¬ 
tinctness of outline is to be found. It will 
sometimes happen that whereas the exact 
centre was focussed visually, the letters on a 
spot midway lietween the centre and edge 
are the sharpest in the photograph. In tliat 
case the chemical focus is longer than the 
other, and by a distance equivalent to the 
space which the ground-glass has to be 
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moved in order to define thwe particular 
letter* sharply to the eye. When the chemi¬ 
cal focu* b the shorter of the two the letters 
in the photograph are distinct all over the 
plate; therefore the experiment must lx* re¬ 
located, the lens lieing shifted an eighth of 
an inch or less. Indeed, it will be necowary 
to take many photographs at minute varia¬ 
tions of focal distance before the caj»abilities 
of the lens will be fullv shown. 

Chemical Nomenclature. The nomen¬ 
clature of the chemical rtrm^ntt. 

Chemical Rays. The raj's of light sup- 

E osed to produce chemical decomjKwiUon, 
lit neither heat, expansion, vision, nor color. 
Chemical Sensitizers. Bodies which in-* 
crease the photographic sensitiveness; in 
other words, accelerators. 

Chemical Spectrum. The solar spectrum 
allowed to fall upon a prepared chemical 
surface. 

Chemigraphy. Zinc etching. A process 
of making zinc etchings after lira wings 
without photography. 

Chemistry. Is the science which discovers 
the constituent principles of bodies, the 
results of their various combinations, and 
the laws by which these combinations are 
effected. 

Chemitype. A peculiar style of colored 

k holograph, invented by Mr. C. A. Seely, of 
ew York. Two positives on glass are 
printed in the following way: Take a nega¬ 
tive and fasten on the corners (of the collo¬ 
dion aide) small pieces of thin cardboard, 
then lay it upon a gins* sensitized with col¬ 
lodion, and expose to light. A printing 
frame b not necessary, a* the time of ex¬ 
posure is very short, one or two second* 
being sufficient in a weak light. It is ad¬ 
visable to print with lamp-light, or other¬ 
wise reduce the light so that fifteen or twenty 
seconds may be used. The print is developed 
in the usual way, and may be colored or 
toned by variation* in the developing, or 
afterward by chloride of gold or bichloride of 
mercuiy. This coloring will Ik* found neces¬ 
sary, as the developer does not leave the 
shadows dark enough. The collodion used 
in printing must leave a perfectly transparent 
film when dry, and should be made some¬ 
what thinner than for negatives. I would 
suggest chloride of ammonium a* the sensi¬ 
tizer, for the reason that the collodion may 
be used dry, and so permit a closer contact 
of the two plates, and that it is not so sensi¬ 


tive as ordinary collodion. One of these 
|>ositives mast he varnished with a thin 
solution of gum-arabic and colored. The 
other ina*t lie varnished with white shellac 
or amber varnish. Place the colored picture 
behind the plaiu one, so that the outlines of 
both accurately coincide or fit, and seal them 
together and back them up with fine white 
cardlioard. The effect in very pleasing anil 
natural. Anyone cun do the coloring, as it 
requires very little skill, men* dashes of the 
different tints in the right place being all 
that is necessary. 

Chiaroscuro. The art of distributing lights 
and shadows in painting. The term in the 
language of art means not only the muta¬ 
ble effects produced by light and shade, but 
also the permanent differences in brightness 
and darkness. 

China Clay. (Kaolin.) This is prepared 
by careful levigntion from mouldering gran¬ 
ite and other disintegrated felspathic rock. 
It consists of the silicate of alumina—that 
b, of silicic acid, or Hint, which b an oxide 
of silicon, united with the base alumina 
(oxide of aluminum). It b perfectly soluble 
in water and acids, ami produces no decom¬ 
position in solutions ot nitrate of silver. 
Commercial kaolin may contain chalk, in 
which state it produces alkalinity in solu¬ 
tions of nitrate of silver. The impurity, 
detected by its effervescence with acids, is 
removed by washing it in dilute vinegar, 
subsequently in water. It b employed br 
photographer* to decolorize solutions of 
nitrate oi silver which have become brown 
from the action of albumen or other organic 
matters, which it does by absorbing the 
brown matters. 

Chinolin-Blue. Syn., Quinolin. (See Cya- 

ninr.) 

Chinoiin-Red C^H-N.Cl. Dark-red 
powder, or red-brown, brilliant prisms, very 
soluble in water, very light-sensitive. Serves 
a* a sensitizer in gelatino-bmmido of silver 
plates, imparting much greater sensitiveness 
to red rays. A mixture of chinolin-red with 
chinolin-blue (evaniue) gives azaline (Vogel). 

Chlorate of Potash. Chlorate of potash, 
or potussa, has long been known as the oxv- 
muriate, or hyperoxymuriate, of potas-n. It 
crystallizes in four- or six-sided scales, b 
soluble in six times ito weight of water at 
60® und in two and a half its weight of boil¬ 
ing water. It fn*e* at 400® or 500’ F., and 
at a red heat b decomposed and parts with 
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it* oxygen. Specific gravity, 2. It » formed 
by pacing a current of chlorine gas through 
a solution of potassu until the alkali is neu¬ 
tralized, boiling the mdution a few minutes, 
and then evaporating until a pellicle Is 
formed upon its surface. On cooling, the 
chlorate crystallize* and leaves the muriate 
of potattm in solution. On re-dissolving in 
distilled water, and again evaporating, the 
chlorate of potash will be obtained very 
pure, in wales of a pearly lustre; deflagrat¬ 
ing when thrown ujmui burning coals, and 
yielding peroxide of chlorine with sulphuric 
acid. This salt is remarkable for its colorific 
property, and may be Used with advantage 
in changing the color and tone of photo¬ 
graph*. Mr. Cooper recommends a solution 
of this salt, and a silver wash of 60 grains 
t«i the ounce of water as capable of forming 
a good pu|ier, but it rannot be used where 
any great degree of sensitiveness is required. 
The color of the photographs assumes deli- 
cutc-hluc or lilac tints when this salt is used ; 
or a golden-yellow, according to the other 
solutions employed. It is used in the maim- 
fncturr of oxvgcti. 

Chloride of Ammonium. This salt, also 
known as muriate or hydrochlorate of am¬ 
monia, occurs in commerce in the form of 
Colorless and translucent masses, which are 
produced by sublimation, the dry salt being 
volatile when strongly heated. It dissolves 
in an equal weight of boiling, or in three 
parts of cold, water. It contains more 
chlorine in proportion to the weight used 
than chloride of sodium, the atomic weight 
of the two being'as 64 to 60. It is used l\v 
photographers in collodion, in the soda de¬ 
veloper, and for salting the paper. For plain 

n *er it should be used in the proportion of 
ruin of the salt to 1 ounce of water. For 
albumen paper, 5 grains or more to the ounce 
of albumen. (See Albumen Paper and Sotted 
Pat>er.) 

Chloride of Barium. BaCl r Colorless, 
rhombic plates, not affected by air; serves 
occasionally for salting of paper, and as re¬ 
agent on sulphuric acid, carbonate and iodide 
salts, with which it forms white precipitates. 

Chloride of Bismuth. Mix together two 
parts of corrosive sublimate and one part of 
bismuth, both in powder, and expose the 
mixture to heat until all the mercury is ex¬ 
pelled; a granular substance of a grayish- 
white color remains. 

Chloride of Bromine. Made by passing 


dry chlorine through bromine and collecting 
the disengaged vapor in a receiver sur¬ 
rounded bv ice. It is a very good acceler¬ 
ator, hut there are other* much better. It 
can only be user! in a state of va{M»r, or 
combined with anhydrous alcohol or ether. 

Chloride of Calcium. CaCl,. Rhombic, 
very deliquescent crystals, containing water, 
which lose the latter at 200°, forming a floc- 
culent, highly hygroscopic muss. Formed 
by heating lime strongly in chlorine gas, 
when oxygen is given off It is soluble in 
alcohol, and imparts a red color to flame ; 
used in drying or keeping dry platinum 
paper or gelatine Aims and in toning. 

Chloride of Carbon. Expose the oily 
compound formed hv mixing equal volumes 
of moist chlorine and oleflunt gas, to the 
direct solar ray* in a vessel Aill of chlorine 
gas. Hydrochloric acid is given off and 
perchlorlde of carlton formed. It i* solid, 
smells somewhat like camphor, is twice as 
heavy as water; fusible, volatile; soluble in 
alcohol, ether, and oils, and slightly so in 
water. It is also combustible. 

Chloride of Copper. Dissolve protoxide 
of copper in muriatic acid, evaporate and 
crystallize. This salt forms green needles, 
is deliquescent, soluble in alcohol, and wln-n 
heated (under 400°) loses its water and be¬ 
comes. anhydrous chloride of copper, and 
assumes the form of a yellow powder. The 
•ubektoride of copper is made bv distilling u 
mixture of 1 j>art of copper filings with 2 
part* of corrosive sublimate. The first of 
these preparations is sometime* railed the 
deutochloride, and the second the proto- 
chloride or muriate. A very dilute solution 
of chloride of copper is recommended its a 
hath in which to treat photographic print* 
after fixine in the hyposulphite hath. This 
destroy* all traces of hyposulphite in the 
print. A solution of chloride of copper is 
also admirably suited to reduce over-exposed 
negatives. 

Chloride of Gold. Obtained bv dissolving 
gold in nitro-inuriatie acid. With great ex¬ 
cess of muriatic add it crystallize* a* yellow 
(acid) chloride of gold, which, if heated, 
solidifies into red-brown (neutral) chloride 
of gold, which melt* in air, and, on that 
account, is usually kept in a glass pipe, closed 
by melting the ends. It is mostly used for 
toning prints, also for making gofd salt (tel 
tf or) or the double salts of diloride of gold 
and sodium or potassium. 
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Chloride of Gold and Potassium. KCL 

AuCL *■ A combination nl chloride 

of gold witti, chloride i>f |h mLssiui ll ; yellow 
crystal*, which decompose in the air; nerves 
to tone prints. 

Chloride of Gold and Sodium. Xa< 1. 

AuClj-i- 211,0. A mixture of chloride of 
goLd and ch to ride of-.odium ; yellow prisms 
ttot allfLtni by air; serti.fi lor [oning prints, 
The officinal salt cqdUuh but 1mlf the gold 
fLi tin- altimv arid vouauqucntly u cheaper. 

Chloride of Iodine. When dry eiiinrino 
<w- |l 1 * over dry Iodine :ii common tem- 
I w^ratares, heat U e vol nod, tiu 1 a solid eh I orid e 
ilu 1 result, ft U of on orange-yellow oblor 
when the iodine in fully saturatw^ Ami red- 
■dish-orange when the iiNlm^ i* In exet**, It 
deliquesces in tile uir, if volatile, and very 
rielnblu in water, forming * cobrkw fiiml, 
which exhibit* acid properties, Chloride nr 
iodine enters largely into the ilagmerretype 
[■vin. ■■•--. Kwjls first applied bv >I, Oloodet 
Chloride of Iridium. I rid,. A bluet, 
amorphous transparent uia*s. soluble in 
water. It, in used as an Intensifier of col¬ 
lodion negative, :md in tuning chloride of 
silver collodion, and albumen pictures. 

CMeride of Iron. I'erchloride uf iron, 
fiu tie chloride. FujCI ( . Dark-brow n crys¬ 
talline rind* or crust- of metallic En-tre, or 
garnet-red, shimmering tablets, meltings in 
the nir, very soluble in alcohol and other. 
Used in gidatine emuhtiou (unri-fogV* hM, 
ils reducer of intensity m uegatives and u~ 
retarder in iron deruloper. 

Chloride of Lead. In ereily formed Uy 
putting moistened salt into a solution, of 
acetate of lead, A white precipitate is formed 
which must be wu'hed in aercral water-. It 
k soluble in hut water; and also in cold by 
the addition of hyposulphite of soda. It £s 
u-^h| by |Jhotograjdicr> 111 the formalin ti of 
the l ining hath. fSee Thvintfji 

Chloride of Lithium. I,[CL While, deli- 
quescent powder. Used in the preparation 
of chloride Of silver mlWHftn. 

Chloride of Magnesium. in- 

Ur. Liescgang a-, a substitute for b ypo soda 
for fixing prints. The tone is not greatly 
changed by chloride of magnesium. and the 
washing imv t be shorter than is required for 
hypo soda* The unbjaLned formula is given: 

Chloride of , „ . 15™. At. 

Afitttl ( 

WfcUr . , . . . , jlo " 

Tliis bath works with great rap idit y, 


Chloride of Mercury. IliehlorMe of mer¬ 
cury, corrosive sublimate, mercuric elilu- 
rideu HgClj. A white crystalline mass. 
Used for strengthening ni‘gaiives ! for bleach¬ 
ing paper pliotugrapli* (magic phot,-;, fir 
whitening poriliives cm glfrei, \ cry poison- 

01*1, (Sec litchfaridc of jlfcmiry.} 

Chloride of PallAditim. This u a vorv 
expensive suit. Formed by rhlucim* and the 
metal [j.l] EarJiLLin. It in Usually sold in -olu- 
tion of twenty grain* to the ounce. It is an 
excellent mteusifier tnr negative-, and were 
it not for it* hUtli tn ii'e would soon -Ujivr- 
detir every other. Two 1 1 ro| r- of the -i diitkiQ 
to the ounce of water poured over the mo¬ 
tive after fixing and washing, in thr same 
maut^er u for biebloridu of wertun', will 
give an intense black, (.rk-e Pnrfo-Cltfanile 
of ftoHulitini . ‘i 

Chloride ef Plarinum. Tire ..pounn] 

is made by heating the bk h loridc, by which 
means one equivalent of chlorine is driven 

uif. It gives mntt-aurbue photographs 
called FInriiMitvpre. (Sec 

Chloride of Totash. i' .: - s juiq chloride. 
KC1. Colorless cubes, wry soluble in water, 
insoluble in alcohol. l r -vd in Halting paper. 

Chloride of Silver, Is often fouml native 
in Liver miners, mill i- [Milled front ntrmr, trr 
horn -iEver, and is always formed whon mu¬ 
riatic acid or any soluble muriate L- added 
to n solution of nitrate of silver. El is also 
prepared when silver is heated hi chlorine 
pis. U'hen hrrt preeipitjitisl it is purtdy 
while; but when ex|>reed to the actum of 
light it takes a, violet hue, approaching hUiek 
in a very *hort time. It L» ionoluhle in 
water, am I near ly so in the strongest acids, 
but is soloEfic? in atnUionlu nod bvpo-ulpbur- 
ona acids. It Iwai nt ^00° F„ and [■»*>«* 
into tlio state of a homy transparent mure, 
undoeouip*s-ab3e by heat, but deocmipCHcd bv 
pacing over it a current of hydrogen gas, 
with the formation of muriatic aeid. ft is 
somewhat reniarfctCblc that great ditfercudes 
are observed Ln the txilor produced on chlo¬ 
rides of silver precipitated by different mu¬ 
riate*. Nearly every variety in combination 
with the nitrate Incomes ui Iasi uf the s:une- 
olive color; it must therefore be understood 
that the following notices njiplv to the color 
produced by an exposure ot .l lew niiiiutt^- 
Etnly to good -unsUine, and it must also be 
recolleered that the chluride of silwr in LLfse 
t'aaca is contaminated with the precipitant 
Muriate of uinmonla inclines the precipitated 
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chloride to darken to a fine chocolate-brown, 
whilst muriate of lime ojiomte* to the pro¬ 
duction of a brick-red color. Muriate* of 
potash and soda afford a precipitate which 
darken* speedily to a pure dark brown, and 
muriatic acid and aqueous chlorine do not 
appear to increase the darkening power be¬ 
yond the lilac to which the p>tr? chloride 
of silver changes by exposure. As far ns 
experiments have gone, it appears that this 
difference of color i* owing to the admixture 
of the earth or alkali u*ed with the silver 
wilt, and not to the presence of organic 
matter, although it does, as in the ca*e ot the 
nitrate, produce similar varieties of color. 
The muriates of baryta andofstrontium have 
some very peculiur colorific proj>ertii*s when 
in combination with the chloride and some 
other salts of silver. The chloride of silver 
wa used as ft photographic agent by Wedg¬ 
wood, Davy, and Daguerre, their success 
being hut very limited. This salt became, 
however, in tlie bunds of Mr. Fox Talbot, 
of the utmost importance. (.See ( ^ 

Chloride of Sodium. Common salt. NaCl. 
Colorless crystals, soluble in water. Used in 
salting pat»er in the silver-print process, lor 
precipitating chloride of silver from the 
washing waters, as accelerator in alkali de¬ 
velopers, and to clear discolored silver 
baths. 

Chloride of Strontium. This salt is pro¬ 
duced in the decomposition of the carbonate 
or sulphate of strontium by muriatic acid. 
As it is very deliquescent in air I do not 
recommend the use of it for the preparation 
of positive |»apers with chloride of silver. 
German and English operators, however, 
have recommend**! its employment. It might 
be useful in a ease where we have no other 
chloride at our disposal. I cannot too 
urgently recommend the photographer to 
eon-idcV well the operations he has to make, 
so that he may be able to reap advantage 
from everything which he hit* at command, 
and thus to replace whatever may be required 
for making an operation regular in its pro¬ 
gress.— (iraji. 

Chloride of Zinc. ZnGT,. Water-free 
chloride of zinc is a whitish, deliquescent 
mass, very soluble in water and alcohol. 
Used in bromide-of-»ilver collodion. 

Chlorides. Saline combinations of the 
elements with chlorine (haloid -alts). In 
combination with oxygen and hydrogen, 
chlorine forms acids. 


Chlorinated Lime. Hypochlorite of lime, 
dry chloride of lime. CaCT,O x . White, sticky 
powder, becoming decomposed by air and 
light, tbn* losing its active strength. Used 
in toning liatlis, imparting keeping qualities. 
Has strong bleaching properties; is also 
ns**rl in the preparation of Lau de Javelle. 

Chlorine. A simple gas, combustible, pos¬ 
sessing a very disagreeable odor, acid taste, 
ami a greenish-yellow color. Combined with 
beat chlorine attacks all the metals, cauter¬ 
izes an»l disorganize* animal membrane* 
when <iamp, which is the cause of its fatal 
action on the lung* when respired.' Chlorine 
is used in the daguerrean art combined with 
gold, iodine, and bromine ; in the first case 
to whiten or bleach the picture, and in the 
latter as an accelerator. Liquid chlorine 

S ’ves us a paper possessing in un eminent 
•grec the merit* of that prepared with 
muriatic acid, and has the mivantage of re¬ 
taining it* sensibility much longer. 

Chloro-Bromide of Iodine. A very stable 
preparation of these three substance*— 
chlorine, bromine, and iodine—is formed by 
adding, drop by drop, red chloride of iodine 
to u saturated solution of bromine in water 
until the liquid, after reposing some time, 
emit* no more fume* of bromine. 
Chioro-Bromide of Lime. As it* name 
1 indicates, this is a combination of chlorine, 

I bromine, and lime. 

Chloro-Chromic Acid. This is a beautiful 
I salt inode by the addition of u small portion 
of ehlorine to chromic acid, evaporating and 
crystallizing. The crystals are of a brilliant 
carmine color ami very deliquescent, and 
should be kept in a closely stoppered bottle. 
It is supposed that this compound will enter 
largely into any substance discovered for 
taking picture* in the natural color*. 

Chloro-Cyanine. Formed by the action of 
hydrochloric acid on iodo-evanine; i* recom¬ 
mended as a better sensitizer for red, in 
orthuchromatic work, than the commercial 
iodo-evanine, working without fog. 

Chloroform. This substance is best ob¬ 
tained by dL-tilling alcohol or wood spirit 
with a solution of cnloride of lime. It L* an 
oily, colorless liquid of an agreeable, ethereal 
«»dor, and of a sweetish taste. No person 
should use chloroform which is not known 
to be properly prepared, as, when impure, it 
produces fatal effects when inhaled. It 
serves as a solvent of rubber, gutta-percha, 
and aspbaltum. 
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Chlorophyll. The green coloring matter 
of plant-; usei.3 jls u sensitizer for "red and 
yellow in orthochrarnntsc prove-r-c* by hv* 
and others. Crude chlorophyll is prepared 
by treating chopped green leaver with warm 
alcohol for 10 minute-, then filtering. It 
brat used fresh, but may be presem*! in tht 
tlnfk In contact with powdered nine, Dr. 

in nek bus recently prepared n new variety, 
more stable to light rhiiu ordinary cbloro- 
ph.V'H, the preparation of wllivll lie gives ns 
follows: Alkaline chlorophyll is Wst pre¬ 

nyl by extracting fnsh gnu* liav^ with 
Eling alcohol 1®0 [wr cent); the solution 
is filtered hot, and mi cooling dopo-ita crude 
chlorophyll, ThU in boiled for some time 
with alcoholic soda, filtered, ami the filtrate 
saturated with carbonic anhydride. The 
precipitate is extracted with told alcohol, 
saturated sodium chloride solution is added 
to the solution, then the resulting precipitate 
k dissolved in boiling alcohol, mid the solu¬ 
tion i* evaporated to dryness. The residue, 
oiler washing with n little cold water, is 
found to be^ a sodium compound; but on 
treatment with the requisite quantity of 
acetic ncid, extracting with ether, and eraio 
Orating the ethereal solution, a green sub- 
stance free from sodium is obtained. 3 * TEiLs 
f>r Schunek calls a I ka-chhnropbyll. It is 
amorphous, soluble in alcohol, ether, chloro¬ 
form, benzene, carbon disulphide or aniline, 
giving bluish-green solutions showing a rod 
fluorescence. 

Chloro-Plafinite of Potassium, Syn_, 
Platiiuitvpe Cotnpnny T s “ R<-d Quit” A salt 
prepared from platinum chloride, occurring 
m red dish, deliquescent crystals, freely so lo¬ 
rd c in water. Used in pUtinQm printing 
and toning. Ferrous oxalate reduces this 
salt to metallic platinum, and ita use in the 
pljttinutyfic process depends upon thk' fact. 

, Chromate. A saline cons pound formed 
mr the unioti of chromic acid with a base. 
The chromates are characterised by their 
yellow ar red color, the latter prcdnminnting 
when the acid k in excess* Recent oxperi- 
mentd have led to the an ppn-it ion that to the 
chromates we are to owe photographs in the 
natural colors. 

Chromate of CoppEr. Prepared bv pn - 
eipimrjng a salt of copper with neutral 
chromate nt potnssa; or, dissolve hydrated 
peroxide or Carbonate of copper in chromic 
aeich This chrumate was first applied to 
photographic purposes by Mr. Robert Hunt, 
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and gave rise to the possibility of obtaining 
in photography the natural color*. [Sec 
ChrQnMttyf*>'.) 

Chromate df Potash. Th i s is pire|mrc< 1 by 
exposing to a red heat the native chromate 
of iron and nitrate of piu^a. 

Chromate of Silver. A deep red or purple 
salt made by mixing a soluble -alt of .silver 
with neutral chromate or potash. Chromate 
of silver does not change much in color 
under tbs action of light, even after an 
exposure to good aurtsbUte for many days, 
but k eventually assumes a very metallic 
brown shade* 

Chromatic, Relating to color; ha'.tug 
color —in contradistinction to aebyrnnutie. 

Chromatic Aberration- The greater re¬ 
fraction of violet and blur rays, as compared 
with that ot the red amt yellow, causing the 
lens-picture to show colors at the edges. 
This fault is corrected by the Union of two 
lenses of different kinds of glass [crown- and 
flint-glass) possessing differing color— dif¬ 
fusing characteristics* is-e Abrrrc'ian,) 

Chromatic Background. This was the 
invent inn rd' Dr. I Jurat, and gives a pleasing 
i-lMsi t to the picture. (See BucJt^rauNd r } 

Chromatic Lena. A chromatic leas fo 
one having color, or producing color by 
decomposing white light. 

Chromatic Stereoscope, The chromatic 
stereowtoTH.’ is a form, of the instrument it> 
which relief nr apparent solidity is given to 
:i single figure with different colors de¬ 
lineated upon a plane surface. 

Chromatint, A name given (by Mr, L r L. 
Hill, as n new disco very) to the old French 
method of coloring in oil on the back of a 
varnished picture as applied to photographic 
prints. 

Chroma type. A photographic process, 
discovered by Professor U. Hunt, by whom 
it is tints (IttscriM: Thk process is n pleas- 
ing one in ita results; it is exceedingly sim- 
pte in its manipulatory details, nn>l produces 
very charming positive pictures by the first 
application, One drachm of sulphate offiop- 
Ff k dissolved in un ounce of distill.. i| 
water, to which is added half an ounce of 
siiitu rated solo [ ion. of bichromate of potash; 
this solution k applied to the surface of the 
paper, ahd, when dry, jt is fit for use, and 
may be kept in the dark any length of time 
without spoiling. When exposed to sun¬ 
shine, the firtt change fit to a dutt-browu, 
and if checked in this stage of the process 
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wo get a negative picture; but if the action 
of the light is continued, the browning gives 
way and we have a positive yellow picture 
on*a white ground. In either case, if the 
paper, when removed from the sunshine, is 
washed over with a solution of nitrate of 
silver, a very beautiful positive picture re¬ 
sults. In practice, it will be found advan¬ 
tageous to allow the bleaching action to go 
on to some extent; the picture resulting 
from tills will be clearer and more defined 
than that which is procured when the action 
is checked at the brown stage. To fix these 
pictures it is necessary to remove the nitrate 
of silver, which is done by washing in pure 
water; if the water contains any muriates, 
the picture suffers, and long soaking in .-uch 
water obliterates it; or if a few grains of 
common salt are added to the water the aj>- 
pareut destruction is rapid. The picture is, 
however, capable of restoration; all that i- 
necessarv Wing to expose it hi sunshine for 
a quarter of an hour, when it revives; but 
instead of it being of a ml color, it become* 
lilac, the shades of color depending upon the 
quantity of salt used to decompose the chro¬ 
mate of silver which forms the shadow parts 
of the picture. Mr. Bingham remarks on 
this process, that if we substitute sulphate 
of nickel for the sulphate of copper, the 
paper is more sensitive and the picture is 
more elearlv developed by nitrate of silver. 
The following modification of this process 
possesses some advantages. If to a so¬ 
lution of the sulphate of copper we add 
a solution of the neutral chromate of pot¬ 
ash, a very copious brown precipitate falls, 
which is a true chromate of copper. If 
this precipitate, after being well washed, is 
added to water acidulated with sulphuric 
acid, it is dissolved, and a dichromatic aolu- 
tion is formed, which, when spread upon 
paper, is of a pure yellow. A very short 
oX|H»ure of the paper washed with this 
solution is quite sufficient to discharge all 
the yellow from the paper, and give it per¬ 
fect whiteness. If an engraving h to be 
copied, we proceed in the usual manner, 
and we may either bring out the picture by 
placing the paper in a solution of carbonate 
of soda or potash, by which all the shadows 
are represented by the chromate of copper, or 
by washing the paper with nitrate ot silver. 
It mav sometimes happen that, owing to de¬ 
ficient light, the photograph is darkened all 
over when the silver is applied; this color, 


by keeping, Is gradually removed, and the 
picture comes out clear and sharp. It the 
chromate of copjier is dissolved in ammonia, 
a beautiful green solution results, and if ap¬ 
plied to papers they act similarly to those 
just described. The chromatype pictures, 
under certain conditions, afford u beautiful 
example of the changes which take place, 
slowly, in the dark, from the combined 
operations of the materials employed. If 
we take a chromatype picture after it luw 
been developed by the agency of either ni¬ 
trate of silver, or of mercury, and place it 
aside in the dark, it will be found, after a 
few weeks, to have darkened considerably 
both in the lighta ami shadows. This dark¬ 
ening slowlv increases, until eventually the 
picture is obliterated beneath a film oi me¬ 
tallic silver or mercury; but, while the pic¬ 
ture has been fading out on one side, it has 
been developing itself on the other, and a 
i very pleasing image is seen on the back. 
After some considerable time the metal on 
the front gives way aguin, the paper slowly 
whitens, and eventually the image is pre¬ 
sented on both sides of the paper of equal 
intensity, in a good neutral tint upon a gray 
ground. . . 

Chrome (Chromium). A metal consisting 
of a porous mass of agglutinated grains, very 
hard, brittle, and of a yellowish-white color 
and metallic lustre. Its texture is radiated. 
In its highest degree of oxidation it pusses 
into the state of an acid, of a ruby-red color. 
It takes its name from the vurious and beau¬ 
tiful colors which its oxide and acid com¬ 
municates to substances into whose compo¬ 
sition it enters. Chrome has a powerful 
affinity for oxygen, ami has been obtained 
in very small quantities only. It may be 
obtained by exposing the oxide of chro¬ 
mium, mixed with charcoal, to a very in¬ 
tense neat. 

Chrome-Alum. f?yn., Chromium-potas¬ 
sium sulphate. Prepared by passing sul- 
hurous gas through a mixture of potassium 
iehromate and sulphuric acid. Also ob¬ 
tained as a by-product in the manufacture 
of alizarine. " Occurs in dark-red crystals; 
soluble in 7 parts of water. Employed to 

I toughen and render insoluble gelatine films. 
The following combination of chrome-alum 
is recommended by Dr. Higgins as a means 
of rendering dry plates insoluble, and per¬ 
mitting shorter washing by the use of warm 
water: 
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Let the negative remain in bath some ten 
or more minutes after having become appar¬ 
ently ilstid. It can thou, if'for any purple 
desirable, he flushed freely at once with 
either warm, hot, or scalding water, wit hout 
any slipping or softening of Hm. It should 
be remarked that it is well to be sure that 
the negative U of the right strength, not 
needing reduction, u* it responds with liild- 
cultv to my subsequent treatment. 

Chrome-alum is also recommended a* an 
addition to the Sling ball] in boi weather to 
prevent the frilling of gelatine phtca. It is 
used also in carbon printing, pkobi-niftka- 
tool jmd emulsion work. 

Chroma ted 'or Bichromate! Gelatine. 
A mixture of gelatine solution uud alkali 
biehrtsiimte. Exposed to light it becomes 
insoluble. On this arc founded tlio carbon 
and most of the photo-mechanical processes. 

Chromate of Potash. KjCriV A salt, 
soluble in water not so in alcohol and oilier, 
t'sfd in bromide of ailver gelatine fur ilip 
removal of :bg in negatives and in negative- 
rptoiiehing (glvt-- a yellow inavtinie color)* 

Chromates, Mums chromic ac'ul salt.'’. 
These are sriisitive to light, and urn used, 
combined with organic reducers, in various 
] h ■ 11‘- Ig rti] »b ic i i?produeliotl-p n «■ • - - ■ -. 

Chromatic Aberration. {S 'i 1 .1 b&ntfwn,) 

Chromic Acid. t’rOj, Bountiful red, 
deliquescent needles, soluble in water, at 
once decomposed I ty orgui lI- til■-1aueis. It 
k prepared by doooui posing the chromate of 
bnrytit with dilute sulphuric neiil, mlding 
the acid in Hufliei>-nt quantity. It serves to 
dissolve the silver picture on a wet collodion 
plate, mid to remove impurities (organic) 
from glass plate's. 

Chromo-Arfcofcypy A nollugrupliii' pro¬ 
cess for obtaining prints in color, deviled by 
E. BientadtpOl New York, By this prove*-s 
* painting is copied bv four negatives, repre¬ 
senting the red, blue, and yellow colors, and 
a neutral tint, suitable wlsr-screen? being 
employed in tbc production of these nega¬ 


tives. From these eo limy jo’ plates are made, 
and a print finally obtained, reproducing 
weeu Ritcly iIj e < irigi uji 3 p.L i n li ng cojdyd . 

Chromo-CoIIotypy. A process of collo- 
grnphic printing in color*, similar tochmmn- 
lit! lography* 

Chromo-Cyanortype. This process la based 
upon the change which the bichromate of 
potash experiences with Milch: facility be¬ 
neath the influence of the chemical principle 
of the solar ray*. It h the invention of 
Prof, R* Hunt* 

Chromo-Photography. Crystoietinj jwiiiit- 
ing, crystal-i vorvtvpe. Photographs mounted 
on gljts, puinlvii on the back, nod ninde 
transparent* 

Chromo-Phototype. This style of picture 
consists -imply of tin? carbon process applied 
to (he various colors, substituting blue, red, 
brown, or any other color in place of lamp- 
black, The -;Lme picture may be printed in 
several colon by using a - 1 ■ • n- • i3 lor spread¬ 
ing the colons. Fir-t print a [N*dilrv fruin 
yotlr negative, Sind vtinil-h it wsth shellae nr 
other varnish, anil when dry cut out the 
various part* tor the different colors, leaving 
n slight space as a fringe, so that the port 
covering each space con be easily replaced. 

Ibii-e one section, *r> i l ui, and apply the 
I'liliir iit the [tunic manner as in atyndl 
painting; replace the section, nine another, 
and apply the proper color in the same way, 
and sii on until al l the colors yon desire to 
introduce are in thdr required pi no on 
your paper. These colors must lie first 
treated ue for the carbon process. 

Chromotype. V jji r* 1 iru -a (ion uf the auh - 
typo (carbon) prove**. 

Chrono-Fhctogtuphy moan* photograph¬ 
ing theseveral on itlntus and positions which a 
i4i h i l or animal adopt* in the different plm-c* 
of walking, running, and jumping within 
equal portion* of time, u inl njs. J= ] ;iri immov¬ 
able sensitive plate. 

Chrysanilina. Amorphous yel¬ 

low powder* difficult of solution in wLiter; 
vy rysn! uble in a leiiln d r UmnJ in the preps ra¬ 
tion of cclnr-aensitivo plates, rendering ™*m 
especially sensitive lor green. 

Ghiysotype. a jiri.e.-s invented by TTer- 
athel (1 ft-p IH 2) attalngnus to the r vji n otype 
process. Paper h tl-eited on a snluttoii nf 
ferric citrate ofammoninm of such strength 
that when dry tlic paper looks yollnw—not 
brown. After exposoro the print i- flatted 
OU a solution of neutral gold, diluted. ThU 
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solution can be applied witll fi Hnv^h, if de- 
3 i m i_ The image obtained i> purple in tone, 
gaining in intenritv the longer it E* exposed 
to th4- Rotation. The print is then 
in peve ml dianacs of water nnd fixed iti ft 
vreak wlutinn of iodide of potassium ; washed I 
Qg^ln. and finally dried. l From n positive 
drawing a print in white lines a jam a purple 
ground U obtained. 

Circular Composition. SUnatrtted by a 
drawing from Raphael, fhe first filing to 
be considered in ft composition of this form 
\a where* the point, that ih p the (pin'toi+nt a 
f. Vi - , id to I a 1 placed; whether in the middle 
nf the work dr on nine- ride, and *o to cli'- 
famine its aitmation, that the important 
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pflttrLS lx- distinctly visible—not concealed 
bv others* It is considered hot to place 
those figure which are nearest to the 
■MOLut M’illi fluir 1 ■;i■ ■ k - to lb’- ii-.i:i , !;.l 1 a!id 
ilio-c further removed with their ride? etc., 
in perspective, as if a circle were drawn 
and figures were arranged around ir. 

Citrate of Iron. Tills salt U ini*t con* 
venioully formed by dissolving moist hv* 
drafrd peroxide of iron in liquid citric urnd, 
as.4i.-cdng the wiliitfawi by It then 

be- littered, coded, and spread wry thmlT on 
warm Hhoets ftf phi** to -Iry, \sInch jt wul 
rapidly do. and thi n may ho detached from 
the ptiu* to thin scales of great brilliancy 
ami beauty. This beautiful salt L* of a rich 
tuLiv eolojj almost and ^IIjtIliJv 

soluble in water. It it used photngmpbi- 
ealiv iu the dtfjsotype and other iwoce—is, 
and'ill the toning bath. _ Five drops to the 
pint of any ordinary toning sulutioti will in¬ 


crease the intensity and brilliancy of the 
shadows in the print. 

Citrate of Iron and Ammonium, re. 

Pun Ido suit, Inrmerl 
of ferric citrate amf citrate of uniiimmMll. 
lknwn, shining leaflets. Used for 1 due prints 
(while lines on blue ground}. 

Citrate of Peroxide of Iron. Fe^CJ I J 1 * 
Thin, transparent, reddish scales, Very sulu-y 
bio in water. Used in the preparatiuu of 
miner for blue prints. 

Citrate of Silver. In frirmtri by the union 
of oxide of silver and citric add in the same 
manner hs- citrate of iron, aiid contain- i 
atoms iif oxide ot silver to t atom ot ciirie 
arid When the citrate of silver is heated 
lu a current of hydrogen gas, a part ol the 
acid la liberated ami the ■-•«U is reduced lu a 
citrate >it' uMbiurutr nf silver, which l- uf a red 
color. Tin 1 action of white light in redden¬ 
ing c Strut c of -ilver is rtf n similar nature. 
It is used in printing to give purple tonw^ 
Also in the preparation of gelatino-cliloridfi 
iif silver, eOllouio-chloftdt' ol silver, and to 
Hieuiitixc the prints in the toning hath. 
(Citrate of silver, Printing JVw«».} 

Citrate of Soda. Abundantly found in 
commerce. It uuiy be prepared "by noutnib 
jxliig citrate nf linn: with sulphate of sotla. 
Sulphate of lime will be precipitated and 
citrate of soda remain in solution. Evaporate 
and crystallize. 

Citric Acid. Thri acid is lound abund¬ 
antly iu lemon and lime juice and in other 
fruits, Tu obtain it in crvatalline form: 
taku of lemon juice, 1 pint; prepnmi ehnik, 

1 uuuee; dilute sulphuric arid, G Uukloun ve*; 
distilled water. \ pint. Add the riialk by 
degrees to the lemon juice, brut and mix; 
set aside, >o that the powder may precipitate ; 
afterward juatr nil' the supernatant liquor. 
Wash the precipitate frequently with warm 
water; then pour upon it the dilute sul¬ 
phuric acid, and the distilled' 1 water and boil 
for fifteen minutes; pre*.? the liquoretrougly 
through h linen e loth and l L i i ■ -r it. Kva pi ir¬ 
ate the filtered liquor with a gentle heat and 
ret it aside tu crystallize, To obtain pure 
crystals redi-sol ve and evaporate two or 
three times, fdteting each solution. Citric 
arid U used in photography iu the developer 
i in place nf acetic acid, and in the same pro- 
]Hirtimi- r By soinc photographer* it i- con¬ 
sidered superior for that purpose to acetic 
acid- if Lf also used in printing processes. 
In printing it is added either to the rilling 
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station, or to the n mm an in-nit rat m ur retain 
silver solution. When used in the jilting 
solution the following formulae will befound 
good ■ 


/i)P F/qj'ri Si.'-' iyjlmfoji' 

.Sait ....... 2X> liraJiL*. 

ciwuw et . . « * \\ 

Water ...... X pnicm. 


For J.-nin;oir!'i.,VjirtJif SGfldtoA- 

9klt „ ... v : « 

rauitt of Bodi ... » " 

Water . , - . . . JiBBJLoq- 


Wheo used in the ammonia-nitrate of sil¬ 
ver ~i>lutk«n it] li 9 not lit the suiting, one drop 
of :l -H.bg rain solution of tht; arid to each 
ounce of the ammooiB-nitmto solution nay 
be added. 

Citrii: acid, used in the iron developer, 
prevent- turbidity of the iron solution and 
fog, and in pyrognllk and hydr<>qnmoiie de- 
vdopert as a preservative- In the prepuru- 
tlrni of bnnnide of silver and gehim tri¬ 
chloride of silver emulsion, us also in the 
preparation of durable sensitized albumen 
paper* it is idso employed. 

Clay Surface Process, Syn. ± Kaolulype. 
Used to quickly prcpsnre line priming block* 
(or newspapers, etc. A metal plate is cent ted 
with a ciuujHBtBtlcpii uf pipe <>r china day, 
and on this surface, when dry, the drawing 
U cut with hufjked-diujmd tuoIs down to the 
surface of iIn 1 plate. A stereotype (metal 
east) of the plate is now made, which fur¬ 
nishes lS i■ ■ printing block for the pn **- 
Plate? prepared as above may be obtained 
eummii’reiuilv, 

C leaning Fltiid. A wry good mixtu re Jbr 
cleaning either the dagoetrotype or glass 
pliite. Take 10 drop- of petroleum (rock 
oil), L oonee sulphuric arid, and 5 ounces 
alcohol: mix and filter. With this make a 
paste with rotten? Lone about the thickness 
of cream. 

Cleaning the Class. The first pvt jot's* in 
making a negative und otic of considerable 
importance to the final for unless the 

glass is ]Bm(.H'rly and thoroughly cl cant'd, 
spots and streaks will oet-ur and the eollo- 
dtr m film will peel off. (See , I fit tnn>:r>U lay .) 

Cleaning the Plate, The first process in 
the ii rt of dagnwTOtvping. Tlie methods ol 
arriving at the desired result are various,, 
sUTordiDg the taste and inclination "I the 
0 |iCrator. 

Clearing Bath- A solution of alum nod 


citric arid in water, lbr removing spots and 
vellow decoloration in negatives. 

Clearing Solution, The name given to 
any solution which dears a negative or pod- 
t i ve of stain* or veiling. For cr db dion nega- 
lives n weak solution of cyanide uf poias-dum 
is advised—30 {'■rains to one ounce of water. 
To dear coliwlio a *fida i ur iVows/jqrr?w-J« a 
few drug* of a solution of it) grain* of a inline 
in one ounce of alcohol, added tu ball an 
ounce of water, is advised. 

For c Icaring fftfotiii' rr.- the follow¬ 

ing formula gives good results: 

Chromei Alum , .... 10Oa«- 

ClMc Add ... . . . 1 " _. 

WiiUrr T yQ &imc*cs- 

3lr. John Carhutt recommends: 

CtlTOIIK' AH|IB ... . X ounce, 

rune Add . , - . - L.-T, 

Wtler . &> tuldwincM, 

The negative i* i nn merged in this alter 
being developed ami washed, before fixa¬ 
tion. 

The name nf 11 Clearing Solution" is also 
given to a saturated solution of hyposulphite 
of sods in water for fixing the negative oil 
glass, and etearing it of the unchanged iodide 
If silver. 

Clearness, Absence of veil or fog in nega¬ 
tive* or,, print-. 

Cliche. A ini me g i vei i if > the n ega ti ve. < >r 
collotype plate, nr to the photo-rcliyf block 
used in priming, ■ . 

Clips. L’lnups; American clothe* clips. 
Small wooden clothespin*" used to hold 
paper while hanging lip to dry. 

Gleason's Process- A secret -tibH. Ltulion 
process for producing intaglio or relief print¬ 
ing plate* without t he use of photography, 
invented by W, K, Cfo-son, the wort in 
this pnacess being entirely hand-done, the 
artist may perfectly express his individuality 
a* in painting or etching. 

Cloth, Transferring. (Pee 7K' n»/rr O’^tk,) 
Cloud-Catcher, Norton's, An' instanta¬ 
neous shutter provided with adjustable dtA>, 
by means of which the foreground may be 
exposed sufficiently while the sky uiuy be 
taken iustantaiiDanaly, thu* giving every jxst- 
tioii of the sensitive phite suSieieiJ? lime for 
fn! I exposure. {Fig 42f \ 

Cloud Stop. A diaphragm which retards 
tin? actinic effect of the sky in istndseaptsi, 
which otherwise would lie over-exposed as 
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compared with the foreground. A shutter, 
specially constructed for the .-atm* purpose, 
is mostly used now. 


Flo. 42. 



* Coagulated. Concreted; curdled. 

Coagulated Albumen. ^ hite of egc 
which, by some means (for instance^ by heat¬ 
ing), has lost its original solubility in water. 

Coagulation. The act of changing from 
a fluid to a fixed state; the state of being 
coagulated; the body formed by coagu- 
lating. 

Coalesce. To come together: to grow to- 
grther; to unite hv natural affinity or attrac¬ 
tion. 

Coalescence. The act of growing or com¬ 
ing together; the act of uniting by natural 
atfinitv or attraction ; the state of being 
united. ... 

Coal Tar Colors are utilized in photo¬ 
graphic printing in the diasotype and 
primulinc pincews, introduced in 1^01-i>2. 
These proccaaca may be studied under their 
respective headings. 

Coating Box. A box for the purpose of 
giving the daguerrean plate its sensitive 
coating. 

Coating the Glass Plate. The first opera¬ 
tion in the neyntirt nr ambrotgpe pmetmet. 
After denning the glas- thoroughly, take it 
la-tween the thumb ami forefinger, by the 
left-hand lower comer, or rest it on the ends 
of the fingers and thumb of the left hand nt 
the centre. Pour on the upper left-hand 
comer sufficient of the iodized collodion to 
flow fretdv and cover the whole plate evenly; 
tilt the plate w» that the collodion will run 
briskly and evenly to the rijrht-hand upper 
comer, and then to the left-hand lower 


| corner ami from that to the lower right- 
hand comer, where the excess of collodion 
must be |»oured oil* into vour collodion bottle. 
This mu*t lw executed with sufficient rapid¬ 
ity to prevent the film from $eiii»g at the 
' upper portion before the excess is got rid of, 
otherwise an uneven surface will result, and 
togging Ik* the consequence in the nitrate 
bath, in that portion which will become dry 
Ix-forc the lower |M>rtion has “set” Hold 
the plate horizontal a few seconds, or until 
the film is quite “set” (hut not dry), which 
may be ascertained by touching the edge of 
the film with the end of the finger; if suffi¬ 
ciently set, but a slight impression of the 
finger will be left on the film. It should not 
be. however, so dry as to leave no iinpre*- 
I sion. This operation can be performed in 
the light, hut the rest of the process must 
' take place in the dark-room. 

Coating the Plate. The second operation 
in the duguerrolype process ami designed 
to give sensibility to the plate. 

Cobalt Printing. The photographic 
properties of the salts of cobalt have only 
recently been studied, and an*, therefore, as 
vet imiK-rfectly known. Messrs. Luiim-re 
Broa. rejM>rt that hydrated peroxide of cobalt, 
dissolved in oxalic acid, gives u solution of 
verv uustable cobaltic oxalate, which ia 
easily reduced to the eobaltous state hv the 
actiou of light. This action maybe utilized 
I to produce photographic prints. 

M. Ucders, alter trying the sulphate, 
nitrate, and chloride of cobalt for toning 
photographic prints, suggests the u-h- of the 
chloride. The formula* which have so lar 
appeared require complicated treatment, and 
the method canuot 1 m* said to be practicable 
as yet. 

Cocking the Camera. A term applied to 
the depression of the nozzle of the camera 
from toe horizontal line, in order to take in 
the lower portion of a figure, or more of the 
foreground in a landscu|H.*. It is a bail plan 
in most cases; as a rule, the centre of the 
object should Ik* in a direct line with the 
centre of the lens ami of the spectrum. 

Cohesion. Colm-ive attraction; hanging 
ti>gcthcr of the smallest particle* of homo 
gencous substances. 

Coincidence. If a ray of light fall* on a 
parallel piece of glass, A (Fig. 43), perpen- 
dieularly, it will pass through it in a right 
line, liecause it is coincident with the normal. 
But if a ray, R, strikes the glass obliquely. 
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it will be refracted toward the normal, X, 
an<l awav from it when leaving it. A* the 
normal X and X' are parallel, so must the in¬ 
cident and refracted ray be after leaving the 
glass. Now let us ace another rase, where 
the two surfaces are not parallel, but form 
an angle with each other. Such a medium 

Fia. 43. Fia. 44. 



is called a prism. R o (Fig. 44) is an inci¬ 
dent ray; tho ray is refracted toward the 
normal,* X, along' o o', and by leaving the 
prism it is again refracted, but this time 
from its normal, X. aa it passes from a 
denser to a rarer medium. Therefore, inci¬ 
dent rays on a face of a prism are always re¬ 
fracted toward the base. 

Cold Varnish. (See Vamuhr*.) 

Collodio- Albumen. A preparation of col¬ 
lodion und albumen, formed by either mixing 
together, or by first coating the glass plate 
with a film of collodion and afterward w ith 
one of prepared albumen. 

Collodio-Albumen Process. This process, 
which combines the use of collodion and 
albumen, was first introduced by \1. Tau- 
jienot,of France, in whose honor it was named 
the Taupenot Dry Process ;** the original 
formula Is therefore placed in this work under 
that head. Many modification* of the process 
have been made, mostly bearing tiie name* of 
their inventors, and are, therefore, tobe found 
under such head-. The collodio-alhumcn 
process, so called, in most general use, al¬ 
though not superior to many others herein 
given, i* as follow*: Thegla» is tobe cleaned 
in the Usual wav <sec Cteanin/j the it hi**), ami 
then nxi/ri/with the collodion as directed for 
the ordinary collodion process. Choose a 
rather thin collodion which adhere* tightly to 
the glass, and in iodized after any given for¬ 
mula. As a rule, a non-contractile, structure¬ 
less collodion is best. Allow it full time to 
set before putting it in the nitrate bath, in 
order to favor its adherence to the glass. 
The nitrate hath is made of: 


Fused Si tratc of Silver. . . 40 grain*. 

Olaruit Acetic Acid ... 30 minim*. 

Alcohol . 30 ** 

Water.1 fluldounee. 

Saturate with iodide of silver, and filter. 

An immersion of one minute will be suf¬ 
ficient; after which give tho plateau up-and- 
down movement, and wash it well with water. 
Stand it up to drain for one or two minute* ; 
wijKJ the back of the glass and pour on the 
albumen. This bath may become discolored 
after n time; continue to use it until it i*of 
a dark sherry color, and then treat it with 
kaolin. 

The Iodized Albumen. Procure egg* fresh 
laid; separate the whites and prepare in the 
same wav as for albumen //after (omitting the 
salt) amf mix by the following formula: 


Albumen . . . 

Water .... 
Liquor Ammonia 
Iodide of I*oUueiom . 
Bromide of PoUuwlum 


. 9 fluid ounce*. 

. 3 " 

. 2 fluid drachma. 

. is (train*. 

. 12 ** 


The iodide and bromide should be free 
from carbonate of potash, which causes pin¬ 
holes in the negative*. To insure the ab¬ 
sence of this salt, dissolve the total quantity 
of both iodide and bromide in the three 
ounces of water advised in the formula: 
then, previously to adding the ammonia and 
albumen, introduce an esre**irely minute jtar- 
tirlr of iodine, enough barely to color the 
liquid'. The iodine decomposes the carbon¬ 
ate of potash, hut it rna-t not be used in 
excess, since free iodine possesses the pn>|>- 
ertv of coagulnting albumen. Having mixed 
tiie ingredient* in the order above given, 
shake violently until they have thoroughly 
amalgamated. Then transfer to a tall, nar¬ 
row jar; allow to settle twenty-four hours, 
and draw off the upper clear portion for use. 
This solution of albumen may Ik* kept for 
some time in a stoppered bottle without 
much decomposition. If mucous threads 
form in it, filter through fine linen. Apply 
it to the collodinnized glass in the manner 
described for the aUntmrn proee. w, and stand 
it upon blotting-paper to dry. When thor¬ 
oughly dry plunge it into the nitrate bath for 
one minute, then wash with water a* liefore, 
but witli greater care, in order to prevent 
clouding in the dcvclopmcnL If blister* 
should form on drying, it will be found use¬ 
ful to hasted the process by holding the plate 
to the fire, or u hot iron may be placed in 
the centre of a covered box und tiie glasses 
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reared up around it. They will thin dry 
quickly, and there will not 'he time for the 
albumen to swell much by imbibition. Of 
course, all thi* mint be done in a dark-room. 

Krpontre in the Camera. This may bo per¬ 
formed at any period within a few week* from 
the date of preparation of the plates. For 
a landscape view with a small stereoscopic 
single lens, allow about three minutes in the 
winter, or one and u half in the summer. 

Development of the Image. This can be 
deferred as long as fourteen days after the 
exposure. Pour water over the plate until 
the film is thoroughly wetted ; then cover it 
with a solution of pyrogallic acid, contain¬ 
ing one grain of the acid to one ounce of 
water and twenty minima of glacial acetic 
acid. Two drops of a neutral solution of 
nitrate of silver made with forty grains of 
nitrate to the ounce of wuter must be pre¬ 
viously add»*d to each drachm of pvrogallie 
acid. * The development, in case of a land¬ 
scape view taken with sunlight, commences 
almost immediately and may be completed 
in almut ten minutes, but the time occupied 
in developing will vary greatly with the 
length of exposure, the quantity of nitrate 
of silver, and the nature of the subject 
copied—a badly lighted interior, for instance, 
often taking an hour or longer to appear in 
all its details. If the developer should dis¬ 
color before the proper degree of intensity 
is obtained, pour it off and mix a fresh 
quantity. 

Firing the Image. Hyposulphite of soda 
(one ounce to four of water) will be found 

C eferuble to cyanide of jHitassium, as the 
tier has a solvent effect ujmn the albumen. 
An unusually long time will be required, as 
the fixing agent must |H*nctrute the albumen 
to reach toe collodion beneath. Careful 
washing in water for five or ten minutes 
remove* the excess of hyp< sulphite, and the 
plate may then be varnished (after drying) 
in the usual way. 

Collodion. M. Le Gray was the first to 
suggest the application of collodion to pho¬ 
tography, hut Mr. Archer was the first who 
successfully applied it, and in 1851 published 
a treatise on his process. Collodion Is a solu¬ 
tion of gun-cotton, or pyroxylin, in alcohol 
and ether, and is prepared in various ways. 
The usual formula l*: 

Pyroxylin.S10 5 grain*. 

ytK»f .5 flulilouace*. 

Alcohol.3 ** 


If the ether is in large excess, the film is in¬ 
clined to be strong aud tough, ofteu so as to 
be rubed by one comer aud lifted completely 
off the plate w ithout tearing. It Is also very 
contractile, so that a portion of the collo¬ 
dion poured on the hand draws together and 
puckers the »kin as it dries. If spread ujhiq 
a gla-s plate the same property of contrac¬ 
tility causes it to retract and separate from 
the sides of the glass. These properties, 
products! hv ether in large proportions, dis¬ 
appear entirely on the addition of alcohol. 
The transparent layer is now soft and easily 
torn, possessing but little coherency. It ad- 
' here* to the surface of the glass more firmly, 
and exhibits no tendency to contract and 
t separate from the sides. The physical prop- 
I erties of collodion are affected by another 
cause, vix., by the strength and purity of the 
solvents, or in other words, their freedom from 
dilution with water. If a few drops of water 
be purposely added to a sample of collodion, 
the effect is seen to be to precipitate the 

E vroxylin in flukes to the uottom of the 
ottle* The manner in which water gains 
entrance into the photographic collodion Is 
usually by the employment of alcohol which 
has not been highly rectified. In that case 
the collodion is tliicker and flows lew readily 
than if the alcohol were stronger. Some¬ 
times thetextureof the film left upon evapo¬ 
ration is injured ; it Is no longer homogene¬ 
ous and transparent, but semi-opaque, reticu¬ 
lated, or honeycombed, and so rotten that a 
stream of water projected upon the plate 
washes it away. These effects are to be at¬ 
tributed not to’ the alcohol, but to the water 
introduced with it; and the remedy will be 
to procure a stronger spirit, or, if that can¬ 
not be done, to increase the amount of ether. 
Collodion prepared with a large proportion 
of ether and water, but a small quantity of 
alcohol, Is often very fluid and structureless 
at first, adhering to the glass with some 
tenacity, and having a short texture ; but it 
tends to become rotten when used to coat 
many plates successively—the water, on ac¬ 
count of its lesser volatility, accumulating 
in injurious quantity in the last proportions. 
The physical properties of collodion arc also 
affected by the character of the pyroxylin. 
A low temperature in preparing the pyroxy¬ 
lin favor* the production of a contractile 
collodion; whilst, on the other hand,a hot 
nitro-sulphuric acid tend* to produce a short 
aud non-coutrucUlc collodion. (£ee also 
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Alcoholic Collodion, Iodised Collodion and ('of- 
lodion Seqatirc fYoce*».) 

Collodion Accelerator. Any substance 
capable of giving sensitiveness to the collo- 
diou film. Besides the substances and formu¬ 
la* pi von in the various processes to be found 
in this work, the acetate of soda may la* 
used. Four grains of dry acetate of soda, 
and four grains of iodide of cadmium to the. 
ounce of collodion, will give a strong impres- ^ 
sion in about the ninth part of the time of 
ordinary collodion, and is quite free from 
anv symptoms of fogging. Collodion so 
prepared, however, will not keep more than 
a few hours. „ .. , .... . 

Collodion, Acidity o£ (See Acidify Cbl- 

fation.) o 

Collodion, Alcoholic. (See Alcoholic Col¬ 
lodion.) _ . 

Collodion, Alkaline, (riee Alkalinity of 

OdfodioH .) , , , 

Collodion Bottle. A bottle or vial, deep, 
narrow, und wide-mouthed, from which the 
collodion is poured u|*m the plate. The ' 
M cometless M collodion bottle is a neat and 
useful invention for this purpose. 

Collodion Filter. A useful apparatus, con¬ 
sisting of three principal parts or nieces 
blown from glass, viz.: a pear-shaped fiin- 
nel, a balloon-shaped reservoir for the fil¬ 
tered collodion, and a cylinder-shaped reser¬ 
voir for unfiltered collodion at the bottom. 
The parts of the apparatus are carefully 
adjusted to each other, and fitted air-tight by 
being ground or by suitable packing, l lu* 
operation of the tillering will now be readily 
understood. The collodion is introduced in 
the opening at the top of the apparatus, 
passes down the funnel tube to the lower 
reservoir, upward, through the filter, into the 
balloon, from which it may be drawn ofl by 
the stopcock. The air in the pear-shaped 
funnel is connected with the air in the bal¬ 
loon by means of a tube of glass or vulcan¬ 
ized rubber, in order to equalize the pres¬ 
sure. The advantages of thi* method of 
filtering are that, inasmuch as the liquid 
passes upward through the filter, the filter 
will not so easily get foul, and that the 
whole liquid bring confined, nothing will 
be lost. (See Filtering Apooratat.) 

Collodion-Gelatinized Paper. A paper, 
introduced by M. Gerard, for printing pho¬ 
tographic positives. He considers it supe¬ 
rior In every respect to albumen or plain 
pa|>er. The * following is the process of 


manufacture: Into u bottle containing 5 
drachms each of alcohol and ether, drop 
gradually a saturated solution of chloride of 
ammonia until a Hocculcnt precipitate is 
produced; shake well and filter; add this 
liquid to a collodion thus prepared: 


Ether 
Alcohol . 
I*yruxjrlin 


. 3', ounces. 

. & drachma. 
. 38 grains 


Pour this mixture upon a glass plate and 
immerse in water containing - per cent, 
of salt, until all greasiness disappear*. 
While in this bath, take a sheet of paper, 
gelatinized by a solution containing 2 per 
cent of gelatine and 1 per cent, of chloride of 
ammonium, and make it adhere to the paper. 
Remove the whole from the bath and allow’ 
it to dry. To use this j mi per, remove it from 
the gla*s by means of a bath of distilled 
water, theu blot off by paper kept espe- 
cially for this purpose, and place the 
sheets, still slightly damp, upon the nitrate 
bath in the ordinary manner. Remove and 
blot in another portion of the blotting-lH»|>cr , 
and drv. Tone and fix in the usual manner. 
The pai*er may be kept in a portfolio after 
removal from the glass; hut it will, in that 
case, Lie necessary to immerse it in distilled 
water for some minutes, so as to moisten it 
previous to its exjmsure on the nitrate bath. 

Collodionizing. A manipulation in wet- 
plate photography whereby the plate is coat¬ 
ed with collodion. The plate is seized be¬ 
tween the thumb ami fingers of the left 


Kl 0.4a. 



hand at the left lower corner, raising it suf¬ 
ficiently to permit the eye to scan its whole 
surface, Induing it perfectly level. Pour out 
ujion it a small oval puddle of collodion, 
say sufficient to cover two- thirds of the glass 
surface. Rock the plate gently so as to cover 
it wholly while flowing toward the right 
lower corner, whence returning the surplus 
to the collodion jiourer. 
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Collodion Negative Process. Tbisproce*- 

CObKfet* in covering a glass plate with n Him 
of sensitized collodion, and impressing upon 
it a picture, the character of which is the re¬ 
verse of the natural objrct. The formula.*, 
for this process are very numerous, many of 
which will be described under their appro¬ 
priate heads, ax they all derive their tumiix 
from those of their inventors. We Khali, 
however, hero give the process generally 
practised in America, ami which undoubt- i 
<*llv is an excellent one. (For cleaning and 
Coating of the gin*.- plate see Cleaning the 
Gbun and (.hating the (ilasa l*late). To make , 
the collodion, take— 


Alcohol Xfi 

Cone. 8til{ih Ether . 

Pyroxylin 

todin with Iodide of Potuslun) 
Bromide of Potaaslum , 


« ounces, 
a •• 
flu grain*. 

W •• 

16 •• 


Thoroughly dissolve in the alcohol. t?tand it 
aside for three or four day* to settle, and 
then jMmr olF the dear portion into a clean 
bottle, or filter. Make the nitratr bath with 
4<> grains of nitrate of silver to the ounce of 
water, saturate with iodide of silver, and add 
just sufficient glacial acetic acid to barely 
change blue litmus paper to n very light red. 
Immerse the plate in this bath for three or 
tbur minutes, churning it up and down occa¬ 
sionally. When the plate is put into the bath, 
it must Ik* done quickly, with one steady 
plung«*. Otlierwwe it will be streaked; but 
in taking it out, the slower the movement 
the less it will drip, and the greater the 
economy of solution. The churning pre¬ 
vents those little pin-holes so often annoying 
to the operator. If they occur, however, 
notwithstanding this precaution, the solu¬ 
tion muM be put into a bottle uud excised 
to the light for a day ami filtered. A* the 
solution weakens, add crystals of nitrate of 
silver and filter, or keep a stock-bottle of a 
40-grain solution to la* added to the bath as 
required. When sufficiently sensitized, the 
film will present a rich creamy ap[H*nmncc. 
Expose in the camera the necessary time 
and develop with— 










Prounmlphste of Iron . . . loanee. 

Arctic Ad<l . 2 ounces. 

Alcohol . 1 ounce 

Water . 16 ounce*. 


Flow this over the plate quickly and without 
stoppage, and agitate until tin* picture is 
fully brought out, in which case it will he, 


in the shadows, of u vigorous brown, the 
lights clear and transparent. Wash off 
thoroughly under a stream of water and 
place it, film upward, in a saturated solu¬ 
tion of hyposulphite of soda. When the 
unchanged silver is all dissolved out, wash 
again for eight or tcu minutes and stand up 
on one corner to dry. When thoroughly 
dry. slightly warm the plate* and |x>ur over 
the film any one of the negative varnishes 
described in this work; let it dry, and the 
negative is ready to print from, ff the 
negative is not sufficiently vigorous* or in¬ 
tense after this development, it may he in¬ 
tensified, after fixing and before drying, by 
either of the methisis described in articles /ft- 
Chloride of .1 ferrurg, Intensifying , and Jle-de~ 
retailing. (See Xrgatire (bllotlion, INDEX.) 

Collodion Positive Process. (See Ambro- 
tyjte.) In addition to the formula there 
given, we may add the following us giving 
the best results: I’ut 12 ounces of sulphuric 
ether and 8 ounces ft’>° alcohol in a tattle, 
and add to it 42 grains of gun-cotton ; shake 
frequently, to facilitate solution. Let it 
•tand for u few days to settle, then pour off 
the dear portion. The iodizing solution is 
made as follows: 

1. Iodide of cadmium . 

Alcohol 

Dteolvc nnd filler. 

2. Iodine 
Alcohol 

Dissolve nad filter. 

X. Bromide of < Aiitnltmi 
Alcohol 

Dissolve And filter. 


. 14 grain*. 
. 1 ounce. 


. 6 grain*. 
. 1 ounce. 


. 30 grain*. 
. 1 ounce. 


4. Make a saturated solution of common salt In 
water. 


To iodize the collodion, pour 1} ounces of 
the latter into a perfectly clean bottle, 
add to it 4 ounce solution No. I, and shake 
well together; then add 10 drop* of No. 2, 
and 20 drops No. 3; shake well und stand it 
aside for a few hours, and add 12 drop* solu¬ 
tion No. 4; let it stand for a few days and it 
is reatly for use. This collodion gives lieauti- 
ful picture* and keeps for a long time. The 
nitrate both is made of nitrate of silver, 30 
grains to 1 ounce of water, and should be 
slightly acid. Having nutted the plate (see 
f hating the Pfafe), immerse it in the bath 
for one minute only in moderately warm 
weather, a little longer iii w inter. The plate 
should then be moved up and down in the 
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bath several time* before taking it out. To 
develop) the picture take— 


protosalphnte of Iron . . , K ounev- 

\V*tcr. A * nunce*. 

Glacial Acetic Add ... 8 drop*. 

Nitric Add.2 ’• 

Alcohol ,.,.*! dntchm. 


Dissolve and filter. Fix with cyanide of 
potassium, 10 grain-* to the ounce of water. 

Collodio-Bronnde. Collodion containing 
bromide of silver suspended in such fine 
division as to form an emulsion which, to 
the naked eve,shows no granulation or small 
particles. Used for collodion drv plates. 

Collodio-Chloride Print-out Paper. The 
collotUo-cUoride print-out process, by which 
the commercial Aristo collodion i wiper* 
are prepared, originated with O. Wharton 
Simpson, in 1864 or 186-5. It consist* in 
coating a gelatinized or baryta-surfaced 
paper with an emulsion of silver chloride in 
suspension in collodion. Collodio-chloride 
pai^rs are printed by contact in the usual 
way, an* l are said to give more delicate im- 
ages, with added brilliancy’, than albumen 
pu(H-r. A* a rule, collodio-chloride paper 
re* pi ires printing somewhat deeper than 
albumen paper, and more care U desirable 
in manipulation than with other jwipers, ou 
account of the delicate nature of the film. 
The prints may be either toned and fixed as 
usual, or partly printed and afterward de¬ 
veloped to the required color and strength. 

Collodio-chloriue emulsion may also be 
coated upon opal, china, watch-dials, as 
upon (taper, ami very fine pictures mav be 
thus produced. An emulsion formula for these 
purposes will be given under EtnuUiont (q.v.), 
out the reader will profit hy using the com¬ 
mercial paper, on account of its reliability 
and unitorinitv of strength and coating 
Collodion Dry-Plate Process, with bath. 
A process no longer practised, in which a 
collndionized plate was sensitized in the 
silver hath, then washed in distilled water 
and flowed with a substance that would 
neither dry nor crystallize (while of egg, 

f i-latine, tannin, coffee, tea, gum, etc.). 

‘lates so pri t wired would keep some time, 
but were much less sensitive than wet collo¬ 
dion plates. 

Collodion Positives on Black Leather. 

This process is accomplished by coating the 
leather with collodion in the same manner 
as for glass. To sink the leather in the 
nitrate bath, use a gutta-percha dipper turned 


up at the end, and at the proper disUnco 
from the end insert a piece of slightly curved 
*ilver wire through tue dipper; this, when 
turned down, holds the leather tight in it* 
place; then, to prevent the spring in the 
dark dide from making the prepared aide 
convex, place a piece of glass of the same 
size U|sin the back of the leather. It is ad¬ 
visable to coat the leather with two or three 
dressings of black varnish ou the back and 
edge*, to prevent any organic matter the 
leather might contain from spoiling the 
hath. It also helps to stiffen it The only 
cleaning required is rubbing with wash- 
leather. 

Collodion Transfer. An enlarged tr.m*- 
pareucy upon gla— 1 nicked by u lithographic 
or other dedgu. Iu making these, the prin¬ 
ciple is just the -ante as with a reflecting 



solar camera, without the reflector or con- 
denser. The drawing will help to explain. 
The box should be about 1-5 inches square 
and 18 inches long. F is a board 15 inches 
wide and 5 feet long, to which the box is 
fastened; A is the easel, which slides on the 
board to or from the leu-, according to the 
size of the enlargement; It is a rod of wood 
(or iron is better), which is fastened to the 
carrier, indde the box, into which slide the 
negative. Focus (after the easel is far 
enough away to give the desired size) bv re¬ 
moving the negative-rack, bv means o t the 
r«*l B, to or from the lens indde, until the 
image is sharp on the glass ; cover with white 
paper, placed on a ledge on the easel; remove 
this glass, anti place the sensitized pafier 
plate in the same place, anti time about one 
minute, or according to the density of the 
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negative; of course, there must be no white 
light in tlie room. Any hath and collodion 
that works clear in the shadows will do; the 
collodion should be old, and the hath quite 
acid; the bath must be a* weak a* it will work 
with the collodion—we get the best results 
with about a 25-grain bath. The developer 
must be pyro; a g»K>d one is a* follow'*: 
Water, I ounce; pvrogallic acid, 5 grain*; 
citric acid, 3 grains; acetic acid, j drachm; 
alcohol, if neccBaary to make it flow 
smoothly. The positive should be timed &o 
a* to develop quite slowly; do not develop 
too far, or the whites will not be clear. It i* 
not necessary to wash it after developing; 
place in hypo and let it fix; then wash 
thoroughly. Be careful, for otherwise the 
film will loosen, the plate not being albu- 
nu-nized. These pictures should be colored 
to be effective. 

Collodion Varnish. A glutinous solution 
of gun-cotton in alcohol and ether; the 
alcohol largely in excess. 

Collodion Wet Plate. A negative pro¬ 
cess in which a glass plate, coated with 
collodio-iodidc of silver and still wet from 
the silver bath, is exposed in the camera 
and then developed by a sulphate of iron 
solution. 

Collodiotype. Any photographic picture 
made by the collodion process, on glass or 
other substance. 

Collodio-Waxed-Paper Process. This is 
a negative process, to be accomplished in the 
following manner: Take a sheet of photo¬ 
graphic paper, free from spots and defects, 
anti, before wuxing it, submit it to either of 
the following modes of treatment: 

('») Immerse it for half an hour in a dilute 
solution of muriatic acid, say one part of acid 
to three of water. This removes unv metal¬ 
lic spot* and soften* the size, so that the 
paper imbibes the wax uniformly anti with¬ 
out granulation, which is a very important 
point. Then wash it in several changes of 
water and hang it up to dry. In doing this 
be very careful, for the pajier L* extremely 
tender. 

fft) Sink the paper in boiling water, in 
order to soften the size and enable it to take 
the wax without showing granulation. Dry 
it as before, very carefully. 

The next operation is to wax and iron the 
paper in the ordinary way. (See Wajtal 
Ftiptr.) Haring thus prepared the waxed 
paper, it must be cut about half an inch 


smaller every way than the glass plate, which 
tits the dark slide used in the collo<iion process. 
Then bru*h it over, uu both sides, with aliso- 
lute alcohol, and apply it immediately to the 
gla*s plate, pressing it into close contact by 
means of a eamelV-hair brush. The collodion 
is then to be |x>ured ujm>h the pu|H*r, pre¬ 
cisely in the same way a- upou a glass plate. 
The entire plate muq be coated up to the 
edges of the glass; the outer border of the 
collodion then protect* the liack of the paper 
front the action of the chemical*, and fasten* 
it firmly to the glass. The pajter i* sen*i- 
tized, exposed, developed, and fixed in the 
same way a* the glass negative. It i* then 
removed from the glass, allowed to soak in 
water four or five hours and hung up to dry, 
and afterward ironed out flat lor printing 
punss.es. 

Collodiumwolle. Pyroxylin. Cotton, free 
from grease, treated with a mixture of sul¬ 
phuric and nitric acid in equal volumes. 
Makes, dissolved in ether and alcohol, col¬ 
lodion. Differ* from gun-cotton in being 
less explosive. It 1* soluble in ether and 
alcohol. 

Collographic Processes. Under this 
general name are included all the modifica¬ 
tions ot the collotype process, such a* Alber- 
tyf»e, heliotype, photo-gelatine process, arto- 
type, phototype, liehtdruck, etc. 

Colophony i resin \ A solid residue left 
after the distillation of turpentine, yellowish 
and translucent, giving a light-yeflow jx>w- 
der. Soluble in alcohol and ethereal oiL*. 
U*cd in the preparation of varnl*hes and of 
a resin-emulsion (v. Hurzseifen), for a matt 
positive paper (Valenta), and for graining in 
mechanical processes. 

CoUotype. A proces* for producing |>o*i- 
tive impressions on paper in a hand-press 
(Schnellnresse), from gla** plates,coated with 
chromgelatine, exposed under a negative, 
washed and rolled in with fattv ink. The 
process was perfected by Joseph Albert in 
Munich. (See Albcrty/*.) 

Color. A property inherent in light, which, 
by a difference in tin* ruy», and the law* of 
refraction, or some other causes, gives to 
l>odieft particular uppearanre* to the eye. 
The principal colors are red, hint, yrUoir, and 
indigo, from which four, by their admixture 
in various proportion*, all the other colors 
are derived. White is not properly a color, 
a* white bodies reflect the rav* of light with¬ 
out separating them. Black bodies, on the 
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contrary, .absorb all the rays or nearly Jill, 
therefore black is imt ;i di-tillct color, The 
type fif color in found in the priMottu spec¬ 
trum, in which we dkeover that a ray ui 
white light U capable of being ttecuinpo&ed 
into three primiftr* color#, ffd, biue r nod ye/- 
jt,tr; these by Lticir mixture produce three 
other#, which are termed y^tvmhn/. Kvery 
hue it ml tint in Nature h product by the 
mixture of twin or more ol the primitive 
colore in various ]ireportimu; thus red ami 
yellow produce orange l blue and red, pur¬ 
ple; yellow and bln*, greets etc. Grays and 
browns arc composed at all three ot the 
primitive colors ia unwjnnl proportions. 

I Sla ck is the result of a mixture of blue, red, * 
and yellow, of equal (Ofcepaity and projjor- J 
lions." Of material color#. there is but one 
(ultramarine) Chat approaches the type in 
the spectrum— all the other# are more or U 1 *# 
impure: thus we cannot obtain a pure ml 
pigment, si mas nil are more nr less alloyed 
with blue nr yellow, i f we could obtain si, 
red ud yellow of the same purity and Lnnw# 
pLirem.’V ns ultramarine, we should need no 
nther pigments for our palette, since, hy 
judieiouH mixture, they would yield every 
tiiu in iaiture, Isml i-oiort are those peculiar 
to each individual object, and serve to nLi-- 
tingnish them froLii each other. Crrt)tft/rmm- 
fnri/ cobra rh composed of the opjiotfte* 
any given color. If thi# color is primitive, 
such as blue, the complementary color is 
comprised of the other two primitive colors, 
viz., red and yellow. Or orange ; the cnmplc- 
imntary color to any *tT<mdnt>j is the ether 
primitive color; ihu~, the vumpleiiiebtary «i 
green (composed of yellow and bloc) is red, 
and io on for the remainder. Ifonnnny t>f 
rotor results fitmt an equal distribution of the 
three primm-v colors, either pure or eom- 
ptumrled with each other, us grays and 
browns, (hutnut vj co/or i# either simple nr 
compound. Each of the primitive colors 
form# a contract to the other two; thus blue 
i- contrasted by yellow and by red—either 
of these form# il simple corn rust to blue; hut 
by mixing yellow and red together, we pro¬ 
duce orange, which is a compound contrast, 
eoiiseijuv nt 3 y orange, the wmpfan™tory color, 
t# the must jwrtVerfu] contrast that e:iH be 
made to blue. Color# arc regarded a# warm 
or cold, positive or negative; thus blue is a 
cWdl and orange a warm color. Rial is neither 
warm nor cold.. All warm colors are con¬ 
trast* to cold colors. 


Color-Box' All careful artist- keep th< ir 
colore and pencils in a box made for the pure 
P The form and size of the l*ox may bo 
made to suit the ta#to and means uf ibe 
nrtist, and mnv contain from three to six¬ 
teen color# and tints. 

Colored Glasses In Printing, The ques¬ 
tion of the ad vantage of printing through 
oolored glass hat recently been revived, and 
it is claimed that increased vigor i# given to 
print# obtained in this way, Aristotype and 
albumen papers, are well adapted lor l 1 1 i - 
iiL' Ui .1 <d -if pi inlicnr. and il hire special refer¬ 
ence t" weak negative*, Mr, Bridge, an 
Rngli-h w utter, has employed -mOe 16711 
sheets of gelatine colored green or polo fed 
tor printing from weak negative* in the 
shade, nod obtain.' by this procedure more 
delicate detail and finer tone than by ilu> 
ordinary method. For negati v i - i > f' in I inary 
density liglit-green or green-blue glass is 
ndvise'll. By the use of a stcacock-green 
glass, the ultm-violet ravs, and a good deni 
of the violet are cut on, and the blue and 
green my# pass freely through the negative, 
which rays actively affect the albuminate of 
silver in the paper, giving more effective 
gradation in the print. This joethud would 
seem especially applicable to tin- ~oft and 
under-intense negatives now used for the 
various Aristotvpe papera. 

Colorific. The property uf giving color 
to bodies. 

Colorific Bays. The ray# of light pos* 
sensing the- power of imparting color to 
bodies, . ,, , 

Coloring. Thi# knn is justly applied to 
the tree of color* on tin: dngnerrotype- and 
ambit)type, and in the hand# of ma-t photog¬ 
raphers" fully expresses its meaning, a* it im¬ 
prove* t hem —genera I ly # pen k ing - aboU t as 
much a-i the same process in the hantU of 
unskilful girls due# a fine #tyot engraving. 

Coloring Glass Positives or Ambnotypes, 
Practical instruction alone cun accomplish 
anything in teaching tlii# brunch of the url. 
The dry colors should bo used, put on with 
a fine sable pencil, Touch-in each color in 
it# appropriate place, oevasd-.niilly blowing 
od the locac particles ami going over again, 
until the required tint is obtoiuiaL If by thU 
means #u !li ci l 1 nt d u pt h i >f color is not i ib- 
tained, vurnish the picture with amber dis- 
Kolvial in cbloroforui, and g^i over your 
picture a second time wherever it require* 
more color, mid six tliii second layer of color 
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with ihf vapor from your varnish bottle, by 
holding tile picture over tkp mouth of yutir 
bottle. Unre mint be taken not to let any of 
the Ib|Laid get. upon the picture. 1 i' utter 
this the color L- rtill nift th-i p E-uough, repeat 
the one ration. 

Coloring Photographs, Formerly the de¬ 
mand for tinted and colored photogmpli_-t 
co 11 sidenl.de; ri h lay; in >wever, it can hardly 
tie said to exist. Tin' npv ration of properly 
coloring a photograph i* a mutter of experi¬ 
ence atnJ skill, and cun hardly be taught by 
books. Tbas* who ftn 1 unable to secure per¬ 
sonal instruction will find fall particulars in 
the manual*. 

Coloring Photographs in Oil. The same 
remarks applied tocolorior jmefitivesonphi--, 
arc equally pertinent to tills hmneb of tin- 
art, with greater force; and us it would reouire 
much more splice than a work of tbU kind 
will allow to give the noerv.-ury instructions 
l*j lend io its practice, we ruust refer the 
reader to the appropriate works on the art. ^f 
pa inti up. Then? arc several sty ks of n dor is I 
photographs which huve been from time to 
time introduced, wiiieli may he ]irn hL 11 ■ ■ • I by 
anyone of taste after some practice. 

Oolorocalotype, This prisi^ was intro¬ 
duced by Air. Britlekcrhui!', and is fitUkiopitU 
to the Hallotype, M motto's process, and 
oil ids. The photograph is laid fiiee down¬ 
ward upon n gloss pbiie with a varnish of 
gutu ditniur dissolved In turpentine or Ih u- 
jwle; n duplicate is then colored and laid 
upon the hack of the first .while still wet am I 
fixed there hy a stout piece of cardboard. 
Cure mu-t be taken that tEic com-pi Hiding 
parts id cadi picture match perfectly, ur the 
efleet will be destroyisi r 

Color of the Negative Film, This varies 
with dn developer mid, and influences eon* 
sidcruhly the time occupied in pr]riting and 
the inudity of the print obtained, The 
modem developer*, pueli as mctol, amidol, 
etc., give grav-blndt negatives which priut 
well and i|uieklv; pyro-soda iind ferrous ox¬ 
idate give gn-iuLdi-gniv images which prim 
rapidly ami give excellent prints. Y el low¬ 
er red-stained negatived print slow Ly and give 
harsh prints with lack of gradation. The best 
printing color is the fdiYe-gree tush-black 
Becured i.iy the u*e of pyro and ammonia. 

Colors/Photography in Natural. (Sen 

Hrliochroi/ntf. i 

Colors., Photography 0£ (See Orihochro* 
static Ffuttijtjr trpAy.) 


Coma. A nuisance occurring only in sin¬ 
gle lenses; in reality nothing else than 
spherical aberration- It shows itself when 
rays inclined toward its axis puss through 
the lens, and may be obviated by using a 
sitillII diaphragm. The tail forma iton chur- 
| acteriatic of the coma, results aimoat in va¬ 
riably from astigmatism, 
Combmatton-Frinting. A mods of print- 

LlL" hy which tlu> j.M-ifv,. i- iStained by lie- 
btlp of two or mu re 11 eg it i ccs. In printing 
from the first negative, those places which 
! arc to be obtained through the aecond. arc 
I stopped out, iliuI when printing from the 

.d negative, the part* already printed 

arc protected. It is made me o!' when u 
portrait i- to have a diiferent background, or 
clouds are required in a landscape with white 
ssky, ofo, _ The simplest form of couihjnutiini- 
pri rating is the combining of n separate cloud 
negative with a cloudless landi&cspo negative, 
to produce u print of tin- landscape with 
cloud effect* as if the whole hud been b e- 
Liurcc] with one expo-are, Siinikrly.grou^ 
ot persons cun be combined in au« jrriEst 
! from sepurut* negatives of each person, a 
auituble 1background Iwing requiad as the 
bad*; or figures may be inserted in land¬ 
scapes required, etc. Tin- umijiI methcHl 
of procedure b to carefully block out in the 
original negative the s-pm.v required for the 
insertion of the figure, clouds, etc,, :m.) 
[laving obtaiiieil a print in this wuy, to print 
ii l r |lo detail ft*■ m .L >nd negative in which 

only the figure (or clouds) is allowed to iui- 
p«8sio]l the print. Care Eutd patience are 
required for thb work, by which beautiful 
!ind into renting result* may I mi olibiined. 

Co tub Luntion Set, Thi union □]' several 
leiw-pnirs ot different foci, all fitting into one 
thread-ring or liauge, making it possible, with 
proper combination of the lenses, to photo* 
gr;i|di ubjectp of tiie same idze nl dineriiig 
discances, or of di tiering ut the riiiuf 

distance. 

Combined Toning and Firing Bath, i 

lkatU containing both chloride of gold and 
hyposulphite af soda in solution, an ;.s n 
tone ami fix at the same time. Usually it 
also contains idum, ta harden the pictures j 
snlphci-eyitiiilc of :uumonia, bi obviate the 
LbcUnation of the prints to tone the half- 
ligw i]dicker than t]n> i9h4dowB r ulau to in- 
c««M their permanency; and a lead salt to 
c] u Ecke [l the toning by the furmatlun of zilvci 
■ mlphide. 
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Cometary Photography. The first at¬ 
tempts to photograph a comet were made by 
De la Rue, in 1858, when an unsuccessful 
effort was made to photograph Ponati's 
comet of that year. After 1881, drv plates 
being available. Common, Draper, Huggins, 
and Janssen obtained excellent negatives of 
comets. One of the best comet photographs 
so far secured is that of Finlay » comet in 
1882. by Dr. Gill, at the Cape of Good Hope. 

Compensator. In a general sense, a 
(yellow) glass plate (screen) used in expos¬ 
ures of color-sensitive plates ; in particular, 
an optical arrangement, by A. Miethe, in¬ 
tended, like the star diaphragms (but is more 
perfect) to suppress or weaken the rays pass¬ 
ing through tne centre of an objective, till 
their intensity or fore© becomes like that of 
the rays passing unobstructed through the 
edges of the lens. It consists of two very 
thin lenses, one made out of smoke-glass 
(Rauch-glass) and plano-convex, the other, 
colorless ami equally plano-convex. These 
are cemented so as to form a plate, flat on 
both sides, and gradually becoming darker 
toward the middle. It is placed before or 
behind the objective. It necessitates an ex¬ 
posure three times longer than usual. 

Composite Portraiture. A method of 
portraiture, devised by Francis Galton (1878- 
1881), in which a series of ]>ortraits of 
different persona is combined by super-im¬ 
position either on the plate or in the print, 
so that the accidental variations of the indi¬ 
vidual* an 1 eliminated, anil a ** generic pic¬ 
ture ” of the series is obtained. This idea of 
combining several pictures in one to obtain 
a typical portrait of a series had previously 
occurred to Herbert Spencer and others; to 
Galton, however, we owe the study and 
elaboration of this interesting question. Of 
the many ways by which composite jiortraits 
may be obtained, Galton determined that the 
most satisfactory method was to obtain the 
composite image upon the plate in the camera, 
by successive fractional captures of the sev¬ 
eral subjects, the resulting negative to be 
blended by after-treatment before printing. 
Galton observes that if a eerie* of negatives 
of a child, obtained at the rate of one each 
year, were to be combined after the lajise of 
year* in one negative by reproduction, the 
result would be a most interesting study of 
tile evolution of the family type. The full 
face or perfect profile pose is recommended . 
as the Sest for this pur]rase, the negatives 


being lighted iw far as possible alike. In the 
blending of the composite portrait, the 
pencil of the retoucher may be effectively 
employed to tone down obtrusive peculiari¬ 
ties, etc. 

Compound. To unite or mix two or more 
substances together; a mixture of two or 
more ingredients. 

Compound Stereoscope. This invention, 
of M. Crugajewicz, consists of a compound 
stereoscope in which general or panoramic 
views of streets, the banks of rivers, and 
coast-lines, monuments, sea view*, etc., may 
be displayed by means of the gradual un¬ 
rolling of one or more endless slides or 
bands carrying pictures. It is immaterial 
whether the pictures represent one side of 
a street, etc., or whether thev are in perspec¬ 
tive and represent both sides thereof, the 
distinctive feature being the adaptation to 
stereoscopes of one or more symmetrical, in¬ 
dependent, movable, endless bands, on which 
are right- and left-handed halves or corre¬ 
sponding parts of a stereoscopic panorama 
or succession of pictures. The top of this 
stereoscope consists, as usual, of two lenses, 
and the bottom Is mounted on a box contain¬ 
ing rollers on which are wound the endless 
bands, on which are printed, pasted, or other¬ 
wise appropriately attached, the views or 
pictures in panoramic succession, and also 
a train of wheel-work for setting the bands 
in motion. The bands, and corresponding 
parts of the pictures thereon, are brought 
under their respective lenses U]m»u a tlat 
stage or platform, over which the bands 
paas, so that when set in motion a pano¬ 
ramic stereoscopic view Is obtained. 

Compound Substances. Several sub¬ 
stances united or mixed in one mass or solu¬ 
tion. 

Compressed Gas. The oxygen and hy¬ 
drogen gases used for optical projection 
were formerly contained in large India-rub¬ 
ber bags, regulated by weights. These gases 
are now obtainable in a compressed form, 
contained in iron or steel cylinders, control 
being secured bv the use of a pressure gauge 
placed at the orifice. 

Concave. Curved inward; hollow; op¬ 
posed to convex. 

Concave Lens. A plano-conm re In u> is 
bounded by a plane surface on one side and 
a concave on the other. A dot//- 
laiM has both sides concave. (See Zow,) 

Concavo-Convex Lens. Is bounded by a 
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concave surface on one side and o convex 
surface on the other. 

Concentrated. A liquid solution possess¬ 
ing more than the u*ual strength in said to 
he concentrated. (See Solution*.) 

Concentration. The volatilization of parts 
of a liquid in order to increase the strength 
of the remainder. The operation can be 
onlv performed on solutions of substunces of 
greater fixity than the menstruum in which 
they are dissolved. Many of the liquid 
acids, solutions of alkalies, etc., are concen¬ 
trated by distilling off their water. 

Concentric Lens. A symmetrical, wide- 
angle doublet, introduced by Ross & Co. in 
1892, intended for landscape, architectural, 
and reproductive work. The construction 
of the “Concentric,'’ 
shown in the cut given, 
was rendered powible 
by the new Jena glasses 
recently introduced by 
Abbe & Schott. Tlie 
uncemented surfaces 
of each combination 
are concentric, the ce¬ 
mented surfaces being 
flat. The “Concentric" 
lenses are made from 
3 inches to 18 inches 
focal length ; are al»so- 
lutely free from ustig- 
mation,distortion, and 
flare; give uniformly 
perfect definition with 
an equal illumination 
over a flat field of a circle of 75°, the ob¬ 
lique rays coming to focus with the same 
sharpness as the central |»eneils. The lens 
defines perfectly with its full aperture, the 
diaphragms being used onlv to regulate ex- 
posure and depth of focus. For reproductive 
work,/. 22 is recommended, while soft, dif¬ 
fused definition Is obtainable with /. 16. 

Condenser. A thick, convex lea*, usually 
two plano-convex lenses, with flat sides 
outward in metal frame, used to illuminate 
a transparency while being copied, or for 
lantern projections. 

Conjugate Fod. When rays of light are 
not parallel but diverge from a point, that 
point is associated with the focn*, and the 
two are termed “conjugate foci.” There¬ 
fore, although the principal focus of a lens 
(as determined by the degree of convex¬ 
ity) is always the same, yet the focus for 



objects near at hand varies, being longer as 
they are brought closer to the lens. This 
relative change in the focal length, due to 
any chancre in the distance of an object 
from the lens, is frequently brought under 
the notice of the miotographer. Object* 
situated at various distances are necessarily 
brought U> a foens at different distances 
from the lens, and the terms “ little depth of 
focus " or “ focussing onlv in one plane ” are 
used in describing the effect* produced. It 
is a consequence arising regularly from the 
very nature of the law of refraction; and 
neither the lens-maker nor the user can in 
any way alter wlmtever value it assumes for 
a particular case. In practice, as is well 
known, the photographer meets the case by 
using a sufficiently .small stop, though in 
reality the distance between tne conjugate 
foci remains as before. The following table 
will serve to facilitate the calculation of the 
conjugate foci, and affords a fair view of the 
conjugate focus for various distances. The 
pritici|>al focus of the lens is taken at 10 
inches, and the nearest distance for the ob¬ 
ject at 50 inches; the successive distances 
increase by 5 until 160 inches, then by 10 
inches until 260 inches, and after that by in¬ 
tervals chosen in such a manner as will give 
a tolerably orderly succession of conjugate 
foci. 


Tjlbul—P rincipal Tocos 10 Inches. 


Distance of object. 
SO In. . 
M *• 

CO M 
65 M 
70 “ 

75 “ 

80 *♦ 

85 •• 

00 - 
V> * 
loo “ 

105 “ 

110 M 
115 
120 ~ 

125 " 

1» - 
155 •• 

110 M 
145 M 
150 •* 

155 •• 

100 " 

170 “ 

ISO •• 

190 “ 

200 •• 

210 “ 

220 “ 

230 *• 

240 “ 


Conjugate focus. 

12.500 in. 
r» •yri •* 
12.000 ** 

11.SIS " 

11.667 ** 
11538 " 
11.429 “ 

11.3X3 » 
11.250 “ 
11.170 •• 
U.1U ** • 

11.053 - 
11.000 •• 
10.952 “ 
10.909 M 
10.ST0 “ 

10 su •• 
10.800 “ 
10.780 •• 
10.741 - 
10.714 *• 
10.400 “ 

10.667 M 
10.625 *• 
10.608 M 
10.554 “ 
10.5» “ 

10.500 “ 
10.476 “ 
10.455 “ 
10.485 “ 
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Dutauru wf L r Yuiiu^dic- focttfi. 


■no la. 


+ 



10.117 in. 

m - 





IO.IUI - 

m ■■ 





10.345 " 

ItU " 





1 (1.250 " 

510 M 





10.201 “ 

S7ti " 





laiae ■' 

1010 “ 





lu too ” 

rnn ai 





ic.ogu » 

l-H'O " 





io.tea 

HhTO “ 


+ 


¥ 

10.970 h' 

1D77 « 

fe 




tQ.O&i " 






10,050 “ 

trills ** 

4 




10.950 " 

SHO ■■ 





lO.ftfW - 

5010 " 





lOOJO " 

KSMJI <■ 

. 

+ 



to, 010 <a 

lull t finite 




to,COO “ 


A few examples will illustrate the use of 
tin’ table. 

Example 1. With n lens 1^ itushes fawu* 
imd tin-di>tarn-■■ ■ r i" inrlii'S :inil an-nthor 55 
laches, it i- required to skw the ditTerenee 
in the focal adjustment of these two objects. 


Oppcdtij so la. distance La .. . I2.50Q Id, 

0[.|**5U.-55 ■■ '■ }£3£: " 

Am. **,*, + . 0.278 “ 

ErtiWpk 2. 

Oppwtic te In, tJ3.j[«ocfi It 12.000 In, 

UppMdte too. * . 11.111 " 

Ana. ....... 0.8W < + 


Fjrampft' 3. With a lerw 10 inches focus 
mmJ the distance of :lh object 12110 inches 
(or _ 305 feet}, what is the increase of the 
Ctuyujpte fiH-qs, over the focus for parallel 
ray* ? 

0i*pwlte 1300 in. distance .s . mow [n. 

fTotUii fnr panriki t*¥* , , . IQ.GQO " 

a*“- ♦ ..... . a wo * 

Exmapl* 4. With a telescope whose focal 
length far a hliLF b (>0 inches ■ required, its 
foc&hdistance for an object 00,000 inches or 
SiMHh fa-et distance. In this csine, as the prin¬ 
cipal focus is fi times the tabular one of 10 
inches divide the dbuiiieM bv b mid we net 
10,000 inches. 

Opposite 10,(fig in. Oistajic# Sm . lo.oio la 

a - 


Aas. 60.1*0 M 

We here multiply by b btentue we pre- 
vioudy divided by 6 to pet thu tabular dis¬ 
tance. 

Flrtnrtpif 5, There are twn object-pi asses, 
the one Id inches fbcua and the oth ■ t 20 
indies focua; required, the conjugate facu-i 


' nf hack lens far an object 210 inches distant, 
alld ill* excess aboi'e tlie sidereal. 

On¥il1« 2]n to I* , lO.ttJO In. conjugal fijeux. 
ft defeat fbcui 1st kits 10.M0 ■■ 

Ann., tie™ . . .500 11 

Fur the second lens divide 21(1 by 3 and 

oppodtc loa to. is . lira m. 

n " 


Aas. .... !2UUfl “ conjtonUe IberusL 
swvr.™i focus ai tom. ai mi » 

iCievid over sidereal 2.106 11 

Observe that the exn.--> of tin’ conjugate 
focus liver the sidereal, in the caste of the 20- 
im:h leu*, is rather more then tbur tiluis the 
similar quantity far the Kfaiocti focus lens. 

Etftmf j/rd. There sire tWu objcct-glajMCsi, 
the one I" indies focus an-1 the other SO 
inches fucu*; required, the conjugate frnctu 
of each lens for :io object 21U inches, and 
its excess above* the siiliTral focus. 

OMimtoi 210 in. Is . 10.500 J n. c^nju^ate focal 
Hik red I ftkaa lar km I'l.gOG " 

Alii,, CIC03S . ,ECO " 

For the second lens divide 21 Cl iiy 3, be- 
c*u*c 3U inches focus is three times the tabu¬ 
lar standard fan'll*. 


Opposite 70 to Is . 11.661 in. 

3 " 


35.001 " 

Sidereal Cocos 2d km MHiuG 11 

. . . s,wn “ 


oaojusnw feerji 


The real cnev** w 5.000 (the fraction .6^7 
being merely the aberration of ihn e*m- 
tinned fraction JS6G* ete.), and is ten time* 
tin* rbimEnr quantity far (he first fan*.— (%& 
■ ■’■ ■ - - f. ftk-u- a I L<r't- ttf 4 *n\ jit ifitt* fbri.) 
Contact, Optical. Tbr jlurhaniL-al cun- 

nrction of twri bndies so clr^e that, seem¬ 
ingly, they have but two instead of fartir 
plane.*; b>r in-iaive, a lookiag-pla-- in 
ivhiE-b glass anil amalgnrn are in perfect 
opt tea l cnutncL 

Contact Printing. Pri ncing by contact; 
ujakiug 4i positive from a negative in a 
printing frame, either by printing out, or 
partial printing with ■iiiiwcqui , ut ’develop¬ 
ment. 

Continue ting Glassea, In photography, 

a tenu applied te gLts*<**i tinged with red or 
yellow color, and which, by *uiu.c inherent 
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principle, iuvse-.- the |Mi wot of mutinum# 
the darfremngnf the photograph after it bus 
been removM from the camera uud piseed 
under thorn. They arc founded upon the 
principle that eertfiln ray.- cxi.*l which are 
capable of exercising primitively an action 
uium the propanol pnpr, or plate, whilst 
their rays arv well calculated to continue 
that action when it Ini* been begun by other 
mvs, Thi* important discovery was made 
by Mr. E, Becquerel, who give- tin: follow¬ 
ing directions for the use of the jfhwswri 
Tim plate i* iodized and w|»«d in I ho 
camera about fifteen time* longer than when 
operating with bromine-water* On taking 
it nut. eareftdly preserving it from the least 
rny oi' light, it is put into a .-heath covered 
with yellow glass, mid ex|n.i*£:d 
b r tii rcctsolar mdiut i* m*. The 
time for this exposition can¬ 
not be determined prceiseSy; 
hut the operation present* no 
difficulty, for the operator ran 
pee the progress ol the actum 
through the vtdlnw glass. The 
proof L- t therefore, only with¬ 
drawn when chi' image Ims at¬ 
tained the required intensity 
and tone. By this process, 
views may he (obtained of exquisite delicacy 
of detail, and of :i very peCtuWr tone. 

Fla, 4.5, 


Contrast, The erirndalion "i dm nliffi.' r- 
ont parts of a figure or of different figures 
(in ernumj,, ami proper vigor of light and 
shade* The term is List'd by n hotter Liphers 
to define the similarity nr di-dmilanty in 


shade of the different portions of a picture, 
] n Fig. 48, Lin- two surface- A im, i ‘ r rtriT 
shaded prethwly alike; the saniv 
M ami n', But while il is diftleu 


J n Fig, -US, the two surface- A and A f are 

true of 
ilillieuh to deter¬ 
mine the difference in brightness between a 
und B, the dlflbrence between a' and d' L* 
quits marked. At the sanu- time another 
peculiarity will be noticed. Each of the 
two surfaces lourhing each other limb* as ii 
it were shaded off toward one aide, while in 
reality each is covered w ith a perfectly even 
tint. Furthermore, the brighter uuriaco 

Fra.«. 






appears to increase in brightness, the darker 
one in darkne-s, toward the boundary line. 
It follow that the effect of contrast is etnmg- 
esi *t ibis lint 1 . 

Centre type. A palatine plate, made sen- 
sitin' to light with biehromsite of potassium, 
is exposed under a negative, and afterward 
immersed in Water c< 'lured with Iniliun ink 
or other pigment. Thast: portion.- nut acted 
upon hy light abmrh the colored liquid, und 
after flint loti el negative is the result. 

Convergence. T ho rpi a litv n f enn, verging. 

Converging- Tending to due point. fUys 
of light which, proceeding from different 
points of usl object, lend toward a single 

I " >i i li, converge; at this point they cross and 
weoiuo diverging rays. 

Converging Lens, The converging lens 
may be considered els prisms united at their 
bELSL>s, eiiiiI a diverging lens us prisms united 
at their apices. A- we already know that 
prism* retract parallel rny* toward the base, 
it» easily seen why converging lenses refract 
the ray* R It {Fig- 4'J] to j\ a ml that diverg¬ 
ing 3 '■ uses diverge the rays R A* t» f ■ The 
distance uf the locus from the lens depend*, 
first, upon the curvature ; ^gCLfud, upim the 
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refract! nil jumfr of the material of the lens ; 
:<ii<1 Third, H|■■ ■ Lh ir- 1 h im- L ii■ 

Convex Lena. There are two kinds of 
convex lenses, Tlie rdbiw-coiirvj' If ha is 
lajuudcd by a plain* surliice on mie side, ami 
Ly a convex on the other* A tlvttbif'Wnt i>v 
/r-jj.-j is hounded by iwn convex-spherical 
fii r fheea* 

Cooling Sox. A, ihe box; B 1', baths * C 
C, upper and lower chambers; Th a pail iu 
two section*; 11, ic-c?; F, perforated liottoin 
of Lippur chamber; G, door hi upper section 
which, for convenience, should in? hinged at 
the bottom, so sis to drop forward. 11. the 


Flo, so. 



section. 

Copal, A Heinous substance which ex- 
mlfSi. sjunjraneouMy from the Elms eopciLIb 
nmn , anil the Eliwflri ns camall i toms. When 
of good quality it i- V»> hard to 1 m* scratched 
by the mil, and lia- a ennchoidul fracture. 
It dissrilm with difficulty, and this, com¬ 
bined with its crtretiji hardm^, render* it 
very valuable for making Traminhw. The 
solwm- m[ copal am: (\mnh-houfk a- fa 
highly volatile fluid—discovered by Mr. 
Barnard—having the property if mixed with 
alcohol, of di-solving all the resins, and 
mixing with the uiis in all proportion*!, 


sparingly. Equal parts of fnnatfhmfitu; 
and titrofiof of O.Kgi’j’ freely soluble in the 
cold, Ab&tfnfe <ilruftof, adcfi'd gradually to 
the copal. previously rendered ffeJatinnus by 
water of ammonia, assisting the unhm wilts 
heat, . {fruhifl added to tliLT copal previously 
softened by ether. dfoeAof to whieh a little; 
Can i ph i »r has hr* < n siddci E, Kih ff t a Sic rum n ] 
diluted with alcohol. Oi/a of rate nut rtf ami 
fawwfer. Tur^Hfine, after healing the eopal 
until it fiiw-s, J frying litu+cr*{ mV, at nearly 
the boiling-point; afterword diluting with 
alcohol and turpentine. Irs all the above 
enscH thviv>jsal H&otild la* reducid to u wartee 
jtowdvr; a Jim- powder Ls apt to stick to- 
ei tiier ami form hard lumps. The solution 
of eopal, even in its most ready soUvnt*, I* 
attended with some ditfieuky, and frequently 
miscarries in the hands of the im’iperieiievd. 

Copper Etching Erccess, ,\ 1s hough long 

used a.- I h p L>: w is 1 or pbotnmiivUrc (llltagl 10 J 
engraving, dapper lias only mvmtly Seen 
applied in tliL 1 production of relief printing 
bluets for line nr half-lme work. I n tbisw 
latter [inn'i--- i c i[iper plate is buffed OF 
pnlishi-d, canted with a film composed -if lish, 
glue, albumen, and bichromate of amrao- 
mum, which, when drv, is exited under a, 
negative in tin; usual wav. lV r lien prints3 
the plate is Honked iur deVelop^l) in cold 
water, dried with alcohol, and **burnt in Th 
by placing ujmhi an Lrun plate over a gii~- 
stove, until the film appears n rich brown 
color, h is theu allowed to cool gmdanllv, 
and rtehr-1 with porchloridr of iron in rfi- 
luted solution, wit is repeat I etchings until 
the desirable depth is aoquired. After wash¬ 
ing and dry ing, the plate may lie mounted as 
usual toy the press. 

Copying* Tit,- process i.f reproducing 
paintings, engraving*, ilaguerrotypo*, or 
other works of the line art*. The"manipu¬ 
lations are the same ns for any other ph"t;i- 
graph ; but as some directions in other points 
may he Useful they will be given under 
appropriate he ad* 

To copy n plLOtogrupii or picture the 

S rint should be mounted smoothly on a, 
at sUrftna;; mi mounted print- may be 
copittl by being attached to a G>ard (iadeJ 
a piece of dotted pbetuglms* Tlte print ia 
squared with tin; cnmefti, and must, l>e abso¬ 
lutely perpendicular. The be?L plan is Lij 
iLttacli a piece nf hoard at right angles with 
a lunger board or table upon which the copy¬ 
ing camera is fixed, so jls j,.. run along 
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groove*; this brand i» bo placed that an | 
evenly diffVuaed light reaches the picture to 
b<5 copmd. Focusing should be drew care- 
fully, and sharp definition rweured; ttjEixxl 
jccctitincKr wide-angle kju is adapted for this 
w<irk, A "filow" plate is desirable, and tin? 

. xpo-un. must iff auefiilljf liinn! to gel a 
brilliant reproduction. Tliv developer pliouUi 
be carefully rolruitird, mid of such i’om]io- 
psitiou tb.it density may be readily Honored 
without the addition of much alkali. 

Copying Camera. A camera used for the 
reproduction of phoQ^graphn. engravings, 
paintings, liiftrb, i ts 1 . It ran he very much 
extended; that te,the tddeld and ten* may bo 
moved apart very much. It miwi stand 
level and nit^t Iw protected from jar. 
Copying Cryst&Uisataons. 1 ^r. Vogt-1 

suggest* that crystallizations may be formed 
on glow* KUrliid.'-i by meali- of cold nr elec¬ 
tro ■ ity, or even by the influence of souml, 
and printed photographically the name a,-* 
from any other negative. 

Copying Paguenctypes. The chief diffi¬ 
culty in making copies of daguerrutypeis is 
that they are |)rodt>Etd in a much lower lone 
than the original—in fact, ibis remark will 
apply to topic* of nl L kioib of photomuplu. 
The frt *hne*s and lirillianey of fine cTuguer- 
retype* can never be imparted to the copy, 
but they can bo reproduced a* clear, distinct, 
and strong an the original*; mure than this 
■dj. iul d not lie ex pveted. I n urnfcItig topun u*e 
a quarter-size camera capable ol sufficient 
extension to copy the required ~ize. The 
aperture should lw diaphragmed down to a 
half-in eh. The picture to be copied must be 
placed in lint direct mys of the sun, ‘‘tip* 
aide down,'* iia centre directly opposite the 
centre of the leu*. The manipulation* are 
the same as for making an original dapuer- 
Kitypc, by having the camera bos suffi- 
■cii xiily large the Huiallest daguerrotype can 
he enlarged to any sire. 

Copying Engravings or Drawing?. This 
is ousaf the most difficult process in ] Pic¬ 
tography to execute well. J'rovklo yourself 
with a stand for the camera which may be 
elongated tit pleasure, and having at one end 
an Upright frame nil which to place ur 
stretch the picture to be copied. The en¬ 
graving must he placed in the sunlight to 
insure cl earner'* and strength, lU centr^ on 
a line with the centre of the leas. In making 
negatives on glass by the collodion prove** 

the ttdirtfl mlus mU-'t he observed Us fur thv 


ordinary—the obstacles n.« success being in 
the nature of tin- engraving or drawing; uf 
the light, and in the action of the chemical*. 
Thu collodion mu*t Ik 3 more dense*, stronger 
*cu*itixed,aud older, than for negative* from 
life ; new cullodion seldom gives good re- 
*idin. The nitrate Latli should contain at least 
40 grains of (diver suit to the ounce of water; 
the developer u* given for the collodion 
negative process. It is heller _ to nnder- 
cxpc.e-e in the camera, and to bring up the 
strength of thf* negative by re-development. 
t>r by intensifying with bichloride of mercury* 
etc. (Ir-ce cl] a I JUr.'i-.-iVy.) i i the 

bichloride nf mercury is used, the exposure 
should be very little more I turn for un am- 
brotype. The- usual time with old collodion 
5* from two to four minute* with an ortho- 
scopic leus. 

dopying Glass Positives. The rtilt- for 

ibis process ore thy kliuc a* for the flaguer- 
rotype, and the chemical manipulations the 
home u* for the tidnifiuuy collodion positive 
or negative processes, according to the nature 
of the copy you wish to produce. 

Copying Oil Paintings. Tbit i- even 
more difficult than copying engraving*;, par- 
titular ly where much yellow and red have 
been used in the original. Mr. Unity, nn 
English photographer, gives the following 
method a* IjL iving proved the mo-t batkfac¬ 
tory in hi* experience, Expose the plate to 
photographic net ion, collodion side reversed 
from the general practice; that k,S0 tlmt the 
rays of light pass Lhraugh the gloss plate tu 
get to ihecollodion; then finixli in the ureal 
way, Onuuers Isochrotnatic plates, without 
cijlor-i-creen are employed for this pur[wse. 
1'iie plan of Mr. L, Shoemaker he de- 
acribc* lvj follows : 

4 1 >oon f.iiumI that lighting from more 
thjin otle TKtint produced reflections that 
were avoided If the light came direct 
from one point only; and also, the stronger 
(he light, the liner the reproduction. Abo, 
that any light falling on the iloor or objects 
in front of the pic tun* gave counter-reflec¬ 
tions; this can be'easily avoided bv cover¬ 
ing with light cloth*, or by avoiding aueh a 
location. The simplest plauwna a suvee^*— 
anyone trying itwdlBuccfied, withoutdouht, 
in copying n painting ho that it wMi he strong, 
LT»p, and without any rtflet-tirni*: Place 
the picture u l a perpcndicnlur i.H>itii.jn id 
the Min, at a sido window, placing it near the 
dark edge uf the window, ami IQ SLlmOit :L 


CORK 


103 


CORK 


direct line with the light. (See drawing.) 
A little diluted glycerine assists to clear the 


Fl<J. 51. 



FIo. 52. 



shadows for copying, but I would advise 
against the use of oil, as it will not dry 
quickly enough before delivery." 

Correction of Large Lenses. It is fre¬ 
quently asked why a large photographic 
objective does not give the 
same sharp image that a 
small one does. It is 
somewhat more difficult to 
correct a large objective 
than a small one, even if 
the aperture stands in the 
same relation to the focal 
length. Ilut it is not only 
this. Suppose we have a 
large photographic objective, sav of six 
inches aperture, L (Fig. 52). Each part 
of the lens receives radiating rays 
from each point of the object, and 
brings them to a focus at the respec¬ 
tive place. If we cover the lens by 
pasting paper over it, leaving only 
the aperture A free, we still get an 
intake, only more feeble in light. 

Again, cover the a]>erture A, und 
open the aperture B, you get an im¬ 
age of the same object; but the nur¬ 
tures A and B are, say. four inches 
apart. Both cannot give precisely 
the same image, M they are taken from an¬ 
other base. The images will be similar to the 
two iiuugea of a stereograph, which are taken 


in a similar way by two leases. Now open 
both apertures, A and B, and, as the images 
are not equal, they cannot cover each other, 
but will overlap, especially the images of the 
nearer objects. It we now use the whole 
aperture of six inches diameter, it b clear 
tbut we will have an infinite number nt im¬ 
ages none equal to the other, every' one over¬ 
lapping the other, and the image necessarily 
must be a blurred one. For this there b no 
remedy but cutting down the aperture. 

Correction of Spherical Aberration. 
Thb may be done by a second leas of op¬ 
posite character. The larger the focus, the 
less the aberration, (t$ee Fig. 53.) 

Flo. 53. 




Suppose we want to correct the spherical 
aberration of the positive lens L (Fig. 54) 
along its axb. f V is the longitudinal 
spherical aberration of the rays A B, paral¬ 
lel to the axb, A at the margin of the lens, 
and B near the centre of the lens L. I f we 
combine thb lens with a convergent nega¬ 
tive lens M, it b not difficult to see, by what 
we learned before (see under Aberration 
und Qjinridrnre), that the lens M has very 
little power to change the direction of the 
ray II t v , and bring it, say, to F; but it will 
greatly change the course of A f, so as to 
bring it also to F, since the prismatic form 
b greater at the margin than at the centre. 

Flo 5*. 



Of course, the form of the lens mnst be 
suited to the material of which it b made; 
for our present purpose, both of the lenses 
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may bo made of the same glass, but it is 
much better if the Ion?* M is made of a 
denser glass tlian L is made of, so that the 
same lens may be used to correct the chro¬ 
matic aberration also. By this method the 
spherical alteration can not only be cor¬ 
rected, but the marginal rays can lx? made 
to cross the axis farther from the leas than 
tin* central outs; in thin caw? the lens is 
called over-corrected. 

Corrector for Negatives. For this pur¬ 
pose, a tube presenting the appearance of an 
ordinary objective is made, but instead of 
lenses, it has (an shown) two metallic disks, K 
uud F, pierced with 
a narrow slit. These 
disks are mounted 
at the extremity of 
the tube by means 
of two rings and 
may easily l»e re¬ 
placed by others 
having wider o r 
narrower slits and 
varied ns regards shape. For example, in¬ 
stead of a straight line «*n one of the disks, 
we mnv have a curved or broken line. The 
disks, being loosely fixed in the rings, may 
be made to turn and thus change the respec¬ 
tive position of the slits. In this way it is 
possible to correct, and even to beautify a 
negative, by correcting its lines in one direc¬ 
tion or another, as the operator may desire. 
It is possible, for example, to diminish the 
exaggeration of a face by reproducing it in 
this way. The greatest exactness is neces¬ 
sary in cuttin": the slits. 

Corrosive Sublimate. (See Bichloride of 
Mercury.) 

Countertype- A negative obtained from 
another one, by first making a jxjsitive, and 
from this another negative, by contact or in 
tlie camera. The resulting negative is softer 
than the original, and for that reason this 
mode is sometimes substituted for reducing a 
too intense negative. 

Cowan's Taupenot Rapid) Process. 

Introduced by the Rev. J. (ialloway Cowan. 
Obsolete. 

Cowper’s Apparatus for Photographing 
on Uneven Surfaces. In the ordinary pho¬ 
tographic apparatus or camera the object or 
picture is focussed on a plate of ground- 
glass, which is then withdrawn and replaced 
by a slide or frame containing the prepared 
or sensitive plate or surface which is to re¬ 


ceive the impression. This mode of pro¬ 
ceeding Is not applicable when the impres¬ 
sion is to be taken on the side of a vase or 
other uneven surface. By Mr. Cowper’s in¬ 
vention the vase or uneven surface is placed 
in the camera and the picture Is focussed 
upon it, and it is then removed and covered 
with n coating of collodion or other suitable 
material and rendered sensitive to light, and 
then replaced in the camera in the same 
position as when the picture was focussed: 
St is then exposed a sufficient time and is de¬ 
veloped and fixed in the usual manner. In 
order to replace it in the same |K*»ition that 
it had previously occupied, the follow ing ap¬ 
paratus is employed: A piece of wood or 
other suitable material is fitted in a guide or 
grooves at the bottom of the camera, so as 
to be capable of sliding backward and for¬ 
ward, und secured by u screw nr nut. This 
board carries a cylindrical upright rod on 
which slides a cylindrical socket carrying a 
frame, in which is fitted a pan of rectangu¬ 
lar or other suitable form. This frame also 
carries another vertical rod with n screw 
socket and un elbow arm which curries a 
thin metallic frame of the size of the in¬ 
tended picture. In the |wn i* a quantity of 
clay, putty, or other plastic material or 
cement, in which the foot of the vase or 
other article is imbedded or placed in such 
a mailin'r that it can be removed and re¬ 
placed again exactly as before. It is placed 
ho that the joirt which in to receive the pic¬ 
ture may be as nearly vertical os possible, 
and its position is adjusted by the slides ana 
means before mentioned until the picture is 
found to be properly in focus. The thin 
frame is also adjusted to the vase, which Is 
then removed and rendered sensitive and 
agnin replaced, and the picture taken in the 
usual manner. The coating may be applied 
in some cases before focusing. The object 
to be copied may lie a landscape or a natural 
obiect, a paiutmg, a photograph, or any 
other object. Mr. Pvne, of New York, has 
also patented u similar apparatus for this 
pur|xs*e. 

Crayon Daguerrotype. The invention 
of J. A. Whipple. In taking these pictures 
a white background b used, placet! six or 
seven feet from the sitter. The plate is 
coated as usual, und the fin-us of the image 
is placed near the centre of the plate. While 
the plate is exjmsed, a black cloth or piece 
of stout paper stretched upon a hoop, having 
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one-half of the circle open and the inner 
edge of tin' cloth eul in the form of n rrefl- 
in kept in motion between the camera 
and filler in Mich a warns i" cut oil the 
entire bu*t. 

Oreosote, Vn oilv liquid nbtuini'il irom 
wood and pent, colorless. after double purifi¬ 
cation, preventing decoiujHitiitidD. 

Cristallos, Name of it rapid hydroqnlnonc 
«L*.■ %■ i■ I■ i|h.t introduced by n fVeCrth hnu* Ite 
formula. is: (a) H yd r 04 u it in ne 10, stilpb ite 
of -mU 40, vellow femmyanide of pota&aium 
lib, water GOtt; fAj can-tie smhi & 0 , wjiI.t 
11 .Hf For msi'. 60 parts of «, Ei purls of *>, 
and a few drops of bromide oi potash 
0 x 10J. 

Crown Glass. Optical glass, irce of lead, 
composed of fossil meal, [suush, and. eul- 
■ in :i. The idcouvex lenses of tooth single 
mil I dou ble ewnbEmiiions are crown glass. 

Crucible. V vessel of binned day or 
porcelain, used 10 hold ilrysul^luni'ii' which 
arc to be subjected to a high tewptnitare. 

Crystallization. The act or process by 
which the p^rts of a solid body, mpLrated 
by the intervention of a flnid, or by fusion,, 
again coalesce or unite and form a solid 
body. If the process is slow and undis¬ 
turbed, the particles assume a regular ar- 
r.lUgeiiietil, each mbstancc: taking u definite 
niui repalar form, according to its natural 
crystal fixation; but if the proems is rapid or 
disturbed, tin' substance lakes an. irregular 
form. This process U the e fleet o f re frige n- 
tkm or evaporation. 

Crystal Medium. Mini applied to pho- 
toemphy. The process consist* in using 
mica m-tead oJ' glass to cover the artr*de- 
risifa portraits. liclng perlcctly flexible it 

eon be applied to these portrait** which are 

nt up in flexible picket -cusps, without Lnc 

anger nf breakage which would, ol course, 
attend the Use of glii". 

Crystalotype. An obsolete photographic 
hhmv^, iuvriiied ami pa tented 1>V J. A, 
Whipple. It is supposed to be the first 
attempt to make negatived on glass coveted 
with a film of nlbUiL'icn. (See ,|i?««ifw 
iAww-sf.) 

Grystoleum. Syn., t 'hn imo-photogruph*. 
A photograph atm died to the hollow' side d 
a curved glass, rendered Tran- pare at. and 
colored from the back of the print with oil 
colors. 

nnpno- Amm onium. A salt formed by 

treating copper in aqua umiiiijiiiii. 


Cupro-Ammonium Process. This pr. tm 

was the discovery of 1J. Van Monkhoven. 
Instead of collodion all iodized solution of 
cotton in oxides of eupro-aiumouium is sited. 
The method is thus described by the inven¬ 
tor : You begin with the oxide of copper* 
In rw* ounces oJ lukewarm Witter dissolve 
.[i-j ounces of com 11 ton sill pbnte of copper, f 11 
another ■,■--■ ! dissolve 3d ounces caustic 
|>Ota:dl in Its own weight of water and mil 
lk Hiluibms; -tir it with a glass rod and li 
precipitate falls. 1 1 r; 1 w off the clear liquid 
with it hi plum and wash tile precipitate with 
fresh water, ills then left for some hours 
and the clear liquid again drawn off. Re¬ 
peat three time- to obtain the salt perfectly 
j 1 it re. Lastly the preci pirn to is thri iwn uj m m 
a cloth spread nut m the air. The excess i,i 
water filters through ami in -4 hours the 
Imiss acqiiiri-. the noi-i’tency ol |iastt\ Put 
this intu a flask w ith it w ide month, and add 
uj it 360 ounces of com mere LllI liquid uminci- 
uiu, which should bt” perfectly eokirleas. 
Tbe whole of the oxide of copper dissolve* 
on shaking the flask and you obtain a liquid 
os' a magnificent deep-blue color, L*t it 
rest 21 hfiursand then decani, say fld ounce*, 
aud add i " it Y>-VJ grains wcll-csrded colton. 
Agitate Until the whole of the nitlnu, is dis- 
solved; then dilute it with 0 ounces of 
water. This is the liquid which is to serve 
for the ulterior operation. It i- very iin- 
porLmi to have a liquid properly prepared. 
In order to try it pour a little upon a glass ; 
it should spread itself slowly and uniformly. 
You will fail if ille liquid L- too thin. When 
you wish to convert the ritpro-ammoniaeal 
liquid intii a photographic compound mid 
til ii frruu 1 ?Q 2 ]ter cent, "t iodide of 
potassium dl-solved In twice its weight of 
W'nter. 

When you wish to use it pour a certain 
quantity of it upon a glass la the same way 
:u collodion; place it upright agaiiini the 
wall; let the excess of liquid run olf. re¬ 
moving it at the same time With a piece of 
blotting-papet'i ami then immerse it, quite 
wyt, i» the folluw'ing bath ; 

Pf*tjll#l Water .... * 1M0 fftrU- 

fuse*l H3lr*U' of Silver . . . ICnf ■' 

Oiucirii Acetic AeiJ + ■ - ^ “ 

In tbU hiith U becomes white immediately. 
Alter imtaendou fora few seconds remove 
it, and continue the ojierations as in the 
ordinary collodion process. 
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Cupboard for IJrying Lantern Slides. I 

Thu apparatus is mode of line, varnished, 
r r, n f re. ,r, plate-pi;^ shelves reaching mrt&i 
cupboard within 14 inches of the oppodte 


Fra. », 



idde, n- shown in the figure, B, a hole 
over which is soldered a pitcv of fine wtrt 
gnze. This Ls []]■■ air inlet. It should be 
covered with tine linen to *top dart and din 


Pin. *7. 



from entering. The linen should be dipped 
into glycerine and i-hug^l octo* initially. 
Another outlet at 1’ U tiotuecktl with a 
sheet-iron piping. D. A Bunsen Luirm-t- ].•> 
placed at D, The doors E E are eloped 


•ifter the prepared plates have been laid 
upon the shelves. The lighting of the 
burner estoblishea a draught of air in the 
direction nf the arrows, which dries the 
plates rjuii'tLy, 

Cupnc Bromide. Prepared by mining a 
solution of 1 part of potass lu»] bromide in 
20 parts of water, with a solution of cupric 
sulphate in 35 parts of water; allow to settle 
and filler off the clear liquid. Suggested by 
Bottone, in 1391, a.s an intern rtW giving 
increased contrast in the negative. The 
method employed is as follows; Wash the 
negative free from hypo, and immerse it in 
the solution «!' cupric bruiuide, which con¬ 
verts it into a brilliant, white gi-itLvn-. Witsh 

well nod immense in diluted aim.liaeul 

liquid (liq. liimnim. O.SdO, diluted with 12 
purtrt (if water). 

This intendla r i.-, udapttd Ibr wet collo¬ 
dion negative* In photo-mechanical work. 
In this esse the bleached image is treated 
with a solution of silver nitrate instead of 
ammonia. 

Lii si“gjing, after an exhaustive inv<~Liga¬ 
tion of the salt' of copper, ha-- prepared a 
sensitive cupric bromide paper which gives 
a developable Image after three-N?urtJi* of an 
hour'- exposure to <-un light, 

Cupric Sulphate, 8m- Sulphate of copper, 
Milestone, bSm j vitriol, blue copperas, Pre¬ 
pared by i tpper pyrites at a high 

temfieruture, with free access of air, the fer¬ 
rous sulpluite liimuil being decomposed, 
and euprie sulphate remaining unchanged. 
Svluble in twice its weight of cold water. 
Used for the intensification of negative- in 
reproduction work in the subjoined formula; 
(!) Bromide of potassium 1 ounce, water 4 
ounces; (2) cupnc sulphate { ounce, water 
4 iiuni'o. Immerse the negative in a mix¬ 
ture of equal parts \ am] £ until bleached, 
and then blacken with nitrate of silver solu¬ 
tion 130 grains to the ounceU 

Curtains. The diagram (Fig, 5£) shows ihe 
arrangement of curtains as used in the ordi¬ 
nary skylight. They should be *o mounted 
by menus of springs and rollers as to be 
quickly cbauieable, and made to fly rapidly 
where wauled, by means of frame work simi¬ 
lar to that shown. 

Curtain Shatter. A sky-dun 1 
A n i instantaneous shutter, consisting u f two 
wings, each which, by pneumatic pres¬ 
sure, deieri bes half a circle, the upper nny 
optuaing the objective, the lower uumcdi- 
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&tely closing it a^ain. The mntirm flf the 
lower wing may Tk 1 accelerated, jiving the 
s }fv ei shorter eip^ure tlmii the foreground. 


fin. &S. 



Curcuma (Turmeric)* Brilliant yellow 
prisma i ™m the eubatnace of eurcmim root. 
Pillar saturated with solution of curcuma 
turns brown in alkalies and Muck t." ■ yellow 
in acids. 

Curvature of Field. The in Lace ■ i aflat 
object, formed by a h i]’, cannot ho received 
on ji pinna screen; the screen ought to be 
con eftve, A, B and, 0 (Fig. 59J are vary 


Fib. B. FlO, GO. 



distant [•f.iisit’- (and, ttierefnre T nearly equally 
distant from the lefts Ilf of which the p 1 -in! 
B is sitiiiitnl in the line of the ftiw ol the 
lens, while the point' A and f-are above and 
Mow tht-exK It is evident that the Images 
of these punts arc formed nt nearly equal 
distance* from the optical centre* not far 
from the principal fi •L , o-. Tliu inol<l F EG 
is therefore curved, and cannot be received 
nft the Bi-rccn H J equally sharp. The curva¬ 
ture he" hr Id is gciicrally attributed to spberi- 
cal aberration - sometimes it is even ihuught 


to be Spherical aberration itself, but it has 
nothing to do with it, f< lens** could lie 
made with parabolic curves, free from 
spherical ttbermtiint, the eurvutiirc nf field 
would be iilwnit tbe fanitv 

Suppose we have w globular Ions, A l Fig. 
60), with a diaphragm in the middle, so 
small eis to reduce spherical aberration to 
arlmitst nothing. Now we know that the 
fortis of a sphere of crown Ehi>* j?- situated 
one-quarter of the diameter behind the globe, 
at B, and a* all the |ieoiil- are normal, they 
elU w ill Ihnn tlnii- image nTie-tj.Uiirtoi- of the 
diameter of the globe behind k; that is, the 
image lies in a curve, concentric with the 
lens* although the spherical aberration is 
m it percej • ti Me. 

To unde rotund the correction of the curva¬ 
ture of field, we must be clear a* to w hat is 
meant by depth of focus, and what, the effect 
of a diaphragm is. 

Cut-off An ingenious appliance of 
the optical ]irejection lantern, by which the 
light of the lantern may be turned down 
during an interval without disturbing the 
adjustment of the ordinary' blow-through or 
other jet twed. 

Cuvette. la photography, a narrow 
vertical vend <if glo>^, porcelain, guttii’ 
perrim, or vulcanite, used to contain the 
ehtrate • if silver solution fur the collodion 
proved, the cyanide, developer, etc. 

Cyanate. A compound formed by the 
union of cyanic acid with a base, Cyunatcs 
el re d i^tingnir’hed by waiving the odor of 
cyanic acid, accompanied by effciwymciiee, 
wheel treated wiliL dilute mineral acids, a .ud 
hr this solution, mixed with Hydrate uflime. 
The alkaline cyanau-s sire Soluble, the others 
3 nsnluble. 

Cy&nate of Ammonia. This *alt is 
firmed by mixing dry ammoniicul koh with 
ihe vapors i.f hydrated cyanic acid, which 
deposit* a white, woolly, M-mi-crystalline 
rn^tss. Bv beat or expn*urc to the air, it is 
converted into urea. Solution* of this salt 
mav he used for fixing, 

Cyanate of Potassa. May Ik* toruu-d by 
roasting, at a ml heat, dry’ ferrooynnide of 
prita-siaui, ill tine powder, utjc.m an iron 
plate* constantly 'timng until it liet-uinc* 
fused into one nutse, when it mu»t be re¬ 
duced to fiat powder and digested in boil¬ 
ing alcohol, from which crystals of (he 
evil hate will be deposited ns the solution 
cools. 
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Cyanate of Silver .3 ml of otln?r metallic 
sub-taiicea m»v be made by adding a soin- 
ti<m "f lyarmti of potassa to anutlier of a 
neutral salt of the bsM, 

Cyanide. A compound of cyanogen und 
JJ inetuL (Sc t} 

Cyanide of Iodine. A union of cjrano- 
geii and Iodine, produced by mixing: to¬ 
gether ^ iwirLn bUeyumde of me.'miry and 1 
port dry iodine, bv mean- of trituration nu 
porphyry; this ml store Ls then pul into a 
retort with a large neck and in ml tube, con¬ 
necting with a flask. A gentle Kent is up- 
plied to tile retort, when woolly-like crystals 
of cyanide of iodine are distilled over. 
Those shoulil 1 r' put Into 11 bottle with a 
ground stopper. This nail cllu he used ad-_ 
vantage* m-tv for the first preparation ol 
negative paper. The solution should be 
1IUJ' [►.- as fo| low -1 

Oran Me of ] i nline .... 1 (TTUlTt 

Ati-rthot.ISwnoa. 

JiMJdeuffti^'^iEcia . + . ^ffnUcu. 

The paper should be floated on this l or some 
mituues, and tlu n dried and put away for 
Use. When required for the proof, ii must 
be submitted to the aceto-nitrate of silver 
hath :lj 11s dried with blotting-paper. After 
exposition it i- fixed In the u-tiaf way. 
Cyanide of Potassium, A union, of cy- 
au'jgtai with }M>tassinmi. Cyanide of potas¬ 
sium dissolves iln- i•».IL-Li■, clLlnride, and Imn 
mide of silver, tut well iue alnmnl ail the other 
Balt* of this metal, when it is abided in ex- 
ct-s. li aL-n dissolve- the protoxides and 
suboiidcs of this incta.1 {of n black color) 

I irecipitah'd by gal Lie acid. It is also excel- 
out, in solution, for ivmoving —with the 
aid of a sable pencil—the black cpiib which 
so often s]K>tl a rntod proof, The operator, 
however, should be carvfUl to urrciit ita ac¬ 
tion Eit the proper moment, els if left too 
long it will remove too much. To (lo [bis 
one must quickly wash the proof in clear 
water acidulated with hydrocyanic ncid, 
ami again wush it in several waters Cyanide 
n-f potassium i- extensively employed in 
photography for fixing ambrotype^and nega¬ 
tive collodion proofs; Ibr the formation nf 
solution- for the prejuimthni of pa] ter l-ce 
the various proven*); ami for preparing 
the silvering solution ibr guLv auisin g 
purpose* face It i* _ako used 

for removing sLiiiot of n it rate of stiver from 
tin- bunds, iu the proportion of 1 grain of the 


salt to 10 grain* of water—but ns it is a very 
active poison, great care should be taken, 
particularly if the baud' are gashed ‘>r 
chapped. 

Cyanide of Silver. A compound of cy¬ 
anogen and silver. Add Jiydruc-yume acid 
to a solution of nitrate of silver us long as a 
precipitate is deposited; wash and dry. This 
■Uik i.- white, sidubte ill ammonia, and ilu- 
enmpnscd by contact with neutral Vegetable 
substances. By exposure to light it Karnes 
violct-cuhirod, By decini'ijHhsiticiii, chloride 
of silver is formed, UynJiide of silver i- very 
sensitive to light, but is still more so when 
the fluoride of |.H)tiissium 5:4 added. In pho¬ 
tography It is us- >9 ibr privmuxing purpose-, 

fly a n iti a Iodide. Sy n. p Cyan i in.'. iptim-lin, 
or c hirudin blue, ipiim-1 in-cyanine. t?old ji.-l 
u dark blue-green powder with mctalUc 
lustre, partly sohftdu in water* more so in 
alcohol. Used as u si'U-itizer iu ortkoehro- 
mutic wtirk, making gelatino bromide plates 
more sensitive to red ruvs. It I- extremely 
sensitive to Light, ami -lumid lie kept In the 
dark. A Weak -~u!ution is bleached by eX- 
|K»sure to light (See Cftforo-nya n ier.) 

CyAUQigen. A CidorlrS* g:-.- 1 1 of 

carbon and nitrogen, and pusSL^sing a pun¬ 
gent and peculiar mlor. It in prejHiretl by 
exposing carefully dried bi -cyanide of mer¬ 
cury in ; l siniiil retort, to the beat "fa -|ji.rit 
lamp, and collecting tliegaa in the mercurial 
pneumatic trough. Wdtef absorbs nearly 
hie tiroes iL- I >ujk of cyanogen at lib'; alco¬ 
hol about £3°. With hydrogen It. form-, 
hydrocyanic acid, stud with the metals, 
cyanides or cyauUreht, 

Cyanogen Soap. A compound n.-ed f ir 
the removal of ailver stains from tin- bunds 
or linen. 

Cylinotype. The pnsvs- :ei which cy¬ 
anogen b employed ; discover id by Sir Jnbn, 
Here eh el. Paper rimplv mnsbivl with a so¬ 
lution of ferro-st^rjuicyanuret of jmt.L--u is 
highly sensitive to the action isf Licift. 
Prussian blue is deposited. After halt an 
hour icr un heuris exposure to sunshiiu 1 , el 
very beautiful negative photograph a> the 
result, lu fix whi'.'h. : 1 11 (lull is tnn--sary ia 
tii soak it in water in which a little -Lllpltate 
oi' soda is dissolved, to tamrCthe fixitv of the 
Prussian blue depwited* While dry, the 
smpre-slon is dnve-color or lavender blue, 
which has a striking elleet on the greeiibb- 
VL-llotv ground of the paper, produced by the 
saline solution. After washing, the ground- 
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color disnppeora* urn 1 the photograph !>c- 
romes bright blue on a white ground. Et 
too long expose*l, ii g'• t- ‘' ■ »v■•'r-iiin "I. mia 
the tint bun » brownish or yellwi^li ten- 
denev, whkh, however. is rumored in (5xEcL|i ; ! 
hut no Increase of intensity beyond a certain n 

S ri i ll id obtained by contiimuiirc of ex [Hs-ure. 

piplT ln' ll'lktfliwl with El liolulifln ni LL]]l- 
monio-ct irate of iron, find dried, urn I lEmn 
a wash passed over it of tin- yellow tiTro- 
tyauuret cn I (jotas-diun, there is no immediate 
formation of true I'ni^iiin blue, but UB 
paper rapidly acquires a violet-purple color, i 
which deepen* after a few minute-, a* it 
driv-', to almost absolute blackness* Ert this 
finite it i*a punitive photographic paper of 
high eenftitivtncsi, and gtve?_pii turns of great 
depth ami sharpness, but with this peculiar¬ 
ity. that they darken again spontaneously 
oil e xpoenrv to the air in darkness, and arc 
soon obliterated. The paper, liowever, re¬ 
main* susceptible to light and citpabh- of 
receiving *itin t pictures, which in their turn 
fade without any possibility of arresting 
them, which is to la- regretted, as they a re 
wry beautiful, unit the tjujinr of such easy 
preparation. If wa-shed with ammonia or 
its carbonate, they are lor a few moments 
entirety obliterated, b\*i pr-wrnlfy 
iritft rmfcnud tiff hi* awl *hade*. In thi* state 
they are fixed, and the ammonia. with all 
I tint it will dbs. live, being removed by wash¬ 
ing in water, their color Womc* a pure 
Prussian blue, which deepens. much by keep¬ 
ing If [| H .lution lh' mixed, thi-re n--nll' 

a very dark violet-colored ink, wliieli may 
be kept uninjured in an opaque bottle, and 
will readily furnish, by a single wash, at a 
moment 1 * notice the positive paper tn ques¬ 
tion which ia most sensitive when wet. It 
seems at Arat sight natural to refer these curi¬ 
ous and complex ehnngisi to the instabilityof 
the cyanic eoinpouiub! and that this opin- 
ii.ll It. to U certain extent correct, i:* proved 
by the photogpiphin impressions obtained 
on papers to wide is no iron lias been addl'd 
ik-ynmd w hut exists in die ierrueyanic suits 
themselves, > r evert h etc.-:-, the following 

experiments abundantly prove that in -ev- 
end nf the change- above di-eyiSK-d, the 
immrdifiie action of die solar raya is net ex¬ 
erted on these halt#., but on the iron con¬ 
tained in the ferruginous solution added to 
ihenij which it deoxidizes or otherwise 
alters, thereby presenting it to the ferni- 
evunic salt? in such u tbrui as to precipitate 


the acids in combination with the peroxide 
or protoxide of imn, as the case may lm, 
Tei make thin evident ail that is necessary is 
mttpiij to fait? out tkc ferrocyanatt in the 
preparation uf tins paper, which thu* be¬ 
en™ t-s reduced to a simple washing over 
with the amnion uj- citric Solution. Paper --o 
washed is of a bright-yellow color, and E* 
apparently little, hut in reality U highly sen¬ 
sitive to photographic action. Exposed in 
strong suitehiiie rhr smue time, indeed, Its 
bright-yellow tint Is dulled into wn oehrey 
hue, or even to gray, hut the change alto¬ 
gether amount* to a moderate percentage of 
the total light reflected* and mi short ex¬ 
pos area ts hlil-Ii us would easily e-capc im- 
tice. Nevertheless, if a dip of this paper 
he held tor only four or five second* in the 
sun (the effect of which is quite Cmpercepti- 
ble to the eve), and whtsn withdrawn into 
(he abode bo washed over with the terro-*t^- 
ijUJcvaJiato of (iotas h, el considerable deposit 
of Prussian bine Like* place on the part 
sunned, and none whatever on the r^l: ?u 
that nu washing the whole with water, a 
pretty wiping blur impression i- left, di ni"n- 
-timlinfr the reduction m iron in that por¬ 
tion of the paper to the state ol protoxide. 
The effect in question is not, it should be 
observe* fj peculiar I" the mil in* mio-ui Irutf of 
iron. The uxnnionk>- smrl pjtiutiO-tartrHl*! 
fully w^fi, and the tier chloride r.r nrfty 
I \ettirahzM purtak*-s of, the same property ; 
but the experiment is far more neatly made 
51 n*E succeeds better with tho other hu-Uta 
In furtlier development of i.bi^e mont in- 
[ere.stin-iF tiir .Tobts ller-cbel -ay^s 

■'The la ri I'lies of cyunruype processes wmtk 
i-., be innumerable, but that which 1 shall 
now describe de-rrves purtieular notice, not 
only tor its pre-eminent beauty while in pro- 
gres-s, but as illustrating the peculiar (Hkwer 
of the ummoniucul an*I other persalteof ir*m 
above mentioned to receive a latent pklure 
& usee (it tide tc> development by a great variety 
lh f sihnnlL This proe*-s con.-ii-L-i in simply 
passing over the ammonlo-cltrated paper on 
which such a lutein picture hu.s been iin- 
pres-sed, nary rind cvtnhf, awash of 

the solution of the c*unmon vellew ferria'VEL- 
iiute (pruftsifite of potaslu) T&e hit*-]Ji picture. 
If not so i eli]1 1 us to be quite invisible fund 
for this purpose it should not besr/ijs nega¬ 
tive. As soon 3 *.h the liquid is applied, which 
cannot lie in too thin a film, the negative 
picture vanishes, and by very *low degrees is 
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replaced by n. positive one of a Tfalet-hlue 
column u greeniah-yflllow ground, which iu 
a certain moment |Hi-w>*es n high degree of 
sbiTBOi's^, a till siagulur beauty and delicacy 
of tint If nt 13'j3^ instant it be thrown into 
water, it pu.!»es iimhrfIiitch' into Prussian 
blue-, lud[ig Lit iJu-Minit* lime, htpB'cypr, much 
of its sharpnetn*, and somelim.es indeed be¬ 
coming quite lihitty and coiifiiMod. Bui if 
this be delated, tlie picture lifter attaining it 
certain nuts.!mu.m ofdhttmctiu^,giwH nip- 
idly eonttited, especially if the quantity of 
liquid applied In- more titan the paper can 
easily nnd completely absorb,nr if the brush 
in applying it be allowed to rest on r or Ik? 

G l-.-ci | tivii'o i tv«r r any p« rt. The e fleet then 
iconic* that of a course nnd ill-priuteil 
W' “mI cnt r Jill tile str-mg shades Wing rim 
together, and w total absence prevailing of 
haJf-Ughts, To yirevent t h ia con fks i mi, gu m 
amble may he added to the pnissiated solu- 
1 ill lb by which h I- hindered from spreading 
tiiimiiiiageahljr within the (Hires of the paper, 
iiTnl the precipitated Prussian blue allowed 
lime to agglomerate and fix itself on the 
llhri^. By Uhi use of this ingredient also, n 
much thinner and more equable dim may 
be spread over the PUT face ; mid wfurt i jar* 
/rr/fy if not sufficiently developed, the 
application may be repeated, By operating 
tbu-- I have occasionally (though rarely) 
succeeded in producing pictures of great 
beauty and richness of effect, which they 
retain (if not thrown into water) between 
the leave* r ■ f a portfolio, and It lire even 
a certain degree of fixity—lading in a 
strong light nnd recovering their tone in 
the dark. The manipulations of this proced¬ 
ure, however, delicate, and complete succeed 
U comparatively rare. If Kulphocynnutu of 
potash he added to the JiiomoniG-atrato, or 
nmn icni11-tartrato of iron, the peculiar rent 
color Which that test induces oil pers:ilts of 
Me- [netnl is not produced, but it appears at 
once cm adding a drop or two of dilute sul¬ 
phuric or nitric acid. This ei remits la tus?, 
joined to jtliO perfert neutrality of these salts, 
and their power. ill -tick netltr.il solution, of 
enduring, undecom posed, a boiling beat, 
contrary to the Usual habitude* of the [ht- 
oxide of inai, together with their singular 
transformation by the action uf light to 
proto-salt^, in apparent opposition to a very 
strong affinity, has, 1 confess, inclined me hi 
speculate on the possibility of their Icrru- 
gimiiub base existing in them, not in the or¬ 


dinary form of peroxide, but in one isomeric 
w i 11 1 it. Tin - ui m-I h truiat ion of tl ie Fru~s m n 
blue, when their solution* are mixed with 
prussiute id pota-h, and the formation In its 
place of a deep violet-colored liquid of jct- 
gular instability under the action uf light, 
m favor this ides. Noris it altogether 
impossible that the peculiar ’prepared' state 
superficially aw limed by iron under the in¬ 
fluence of nitric ueid, first noticed by Kvir, 
and fiiuco made the -object »f experiment by 
M. kvlionbeio and myself, muy dejiend oil :l 
change superficially operated on the iron 
ifwfj into a new me Cal in. 1 body isomeric willi 
iron, unraxidable bv nitric acid, rind which 
way In' considered a* the nultcal of tluit 
peroxide which exists in the salt* In ques- 
tinin, and pots*il.ly also of an isomeric 
protoxide. A combination of the common 
protoxide with the isonn rie peroxide, ruther 
than with the same mi-ml in a simply higher 
stage oxidation, would afford u "not un- 
plmisibh- nothin of the chemical nature of 
that [Hcidiur intermediate oxide to which the 
name uf * Ferroso-fomc 1 1ms been given by 
Berieliiuq If (to render my meaning man 
clear) we for a moment consent i>t designate 
such an isomerie form of iron by the mime 
sldcrium, the oxide in {(Uestion might be 
regarded as a aideriatc of iron, Botli phos- 
plmrus nnd aiwenic (lUHlies re mark n Lib; fur 
stMiul-cOm hi nation*) admit isomeric firms 
in their .nudes and acid*. Bat to return 
from this digression. If to a mixture -r 
nnim'-min-citrate of iron and sulphoeyaiutto 
oi potash ll small dose of nitria acid 1 h^ 
added, the resulting ml liquid, spread qd 
paper, fiiHftitunfously whin ns in the diii'k. 
If more acid be added till the point ls at¬ 
tained when the disc deration begins io 
relax, und the paper when dry retains a con- 

stduntble Ui grw. of c.'olor, it i- powerfully 
affected by lights and receives a positive 
[lieLore with great rapidity, which appoars 
at the back of the |iaper wi th even mom 
distinctness than on its thee. The iiuprcs- 
■ i l,J |- r, la jollid, ih,|,., i-u keeping, 

tior am I acquainted Jit [indent with anv 
tiaalc oi fixing it. It pajK'r lie washed with a 
mixture of tihcnolutl iiiis uf aomiouio-cltritteuf 
iron and ffrro-scsquk'yamite of potash,no sia 
to contain the two -alt* m e>imil proportions, 
jitad lk'ing then impressed wj(h a picture, be 
throw'll into water and dried, u negative blue 
picture will be produced. Tkib pmture l 
have found Ui be .lUaccptible of a very 
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curious inmafonruirion. t preceded by total 
obliteration, To effect thi^- it must tse 
tiimM with solution nf protomtiale of incr- 
curv, which i jl a Little time entirely dis¬ 
charges it. The nitrate being thoroughly 
wiLtlit'd out and the picture [fried, it smooth 
iron is to lx? passed over Ltj somewhat hotter 
tluiii if used fur ironing linen,, lsut not suili- 
ficulJy so t i scorch or injure the paper* The 
obliterated picture iianwdktely reappeare, 
not blue, but brown. If kept t--r some weeks 
in this state between the halves of a port¬ 
folio, in complete darkness, it fades, and at 
length almost entirely dh.appea.rs. Hut what 
i> very singular, a frcdi application of the 
heat revives aid restores it to its full inten¬ 
sity. Thia curious transformation is in- 
si run ice Ui another way. It is not operated 
by light, llt least not by light alone. ,1 orr- 
to in tempeTQfnrt must he attained, arul that 
temperature s(illicit in total darkness. 
Ncvtrthili—, i find that on expiring to a 
very concentrated spectrum (collected by a 
lens of nhort (beu?i a si if) ■ papt r dutypre- I 
pared as above (that is to say, hv waning 
with tbe mixed -elutions, exposure to sun¬ 
shine, washing, and discharging the uni firm 
bine erdap $o induced as in the last article), 
its whiteness is. changed to brown over the 
whole region of the red and orange rat vs, but 
mi beyond the lum inous spectruni, Tlireecca*- 
elusion* seem unavoidable: Find,that it i- 
the heat>»f these rays, not tite light, which 
operate.’ the change ; secondly, that this heat 
pos^i-.M-s :t peculiar chemical qualify which 
H not possessed by the purely calorific rays 
outside of the visible s|seotrttttt, though or 
mor* Intense; and thirdly, that the brut 
radiated obscurely from not iron abounds 
especial I v in rays analogous to those ot the 
region of the spectrum ubow indicated," 
(See Bhn Print, etc.} 

Cydoranuc Camera. A 4 ramoru n ii e' r cam¬ 
era, invented W Percy S. Marcelius, Phila¬ 
delphia (Sb Mi f nr tot * i 'iff/oo 1 01 it: i •> ittWl 
for engraving and full description,) 

CyLindrograph. A panoramic camera, con¬ 
structed by F. M'tessard, for portraits, group*, 
landscape and sluitter exposures. Admits 
nf taking pictures of 170 degrees in dimen¬ 
sion* Tiie shields or carriers cm be bent 
semJcireularly and are arranged for films 
that may be lient, Can bo used for to]w- 
graphic exposure^ For details of the vari¬ 
ous forms of panoramic camerus, see Brit . 
Jfmrn. Abname, 189£. 


I). 

D&gtiemean (Dagtieiiian)* One who 

peart isea the dagtmrrotypc art. 

Dagnerrotype. The name applied to tiie 
original photographic discovery of MAL 
Daguerre unit Niepce on silver tablets. 
The art of impressing object* distinctly and 
permanently on silver plates. Tin- diseovery 
was first announced to tbe public of France 
in 1889. The first to lake portraits from 
life by this process were Froh-ssors Draper, 
Morse, ant) Walcott, of New Yirk. Prof, 
Draper increased the Bcnsitivcne** of the 
plate by the use of chlorine gas. mill subse¬ 
quently 11840) Air, ClfllliH of Loudon^ 
added the chloride of iodine to the bromine 

I jrcviousdy applied by Mr, Goddard, of Brig¬ 
and, iiinre iKelI Lime the art has made 
wonderful adron cement, and in no part of 
the world ha* it made such rapid strides as 
in the United States, where its perfection of 
manipulation, truthfullies’ t:> Nature, exquis¬ 
ite tone, delicacy of tint, and beauty of 
finish, places by general consent the Ameri¬ 
can ope tutor m tbe first tint of the art, 
The daijHtTTotgpe proven* now consist* of 
seven distinct operations. (The silvered 
plate is prepared in large quantities by 
nnnnlficturcr*.) 1, Chiming u/nt jutfithing 
the plates For this it is necessary to have 
plate blocks, plate vice, spirit lamps, buel* 
(hand, or machine). nitric acid, alcohol* rot- 
teustone, rouge, and prepared cotton-wool or 
cotton dan nut, (See Ctrmiing the Mate.} 
2. QnJrani zing the filter Bcrjuiring a 
Sinn's or Daniels' galvanic battery, a solu¬ 
tion jar, dilute nitric acid, a plate of pure 
silver, chloride and cyanide of silver. (See 
GafmnuiM'i th* Piute .) If unitizing the 
si fate: Requiring an iodine box, bromi ne 
box, ni^ubliuiL'd iodine, bromide ot'liine, or 
otlier ai'celcniting substance. l.Sne .yV-.> 
ing ihr T?!■!/<■.} 4. nf the. $Mste to 

tight r Hcquiring the photographic camera, 
(bee Er^mitim of the Pbtte>) 5. Bringing 
Wit the pirture, or inerrtirmfi:ingz Rei|lliring 
the mercury bath with thermometer, per¬ 
fectly pure mercury* und a spirit lamp.. (See 
Bringing Out the Birfure.) b. the 

image.’ Requiring hyposulphite of soda, 
a porcelain dish and lawl, a pair pf idlers 
rtf forceps, and a Spirit lump. (See FZring 
the JMgut’rrom Image.) 7. Oihiing the pic¬ 
ture : Requiring chloride of gold or auro- 
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chi i Tide of sodium* or hyposulphite -if 
gold, a pair of pliers, :l gildingr stand, and a 
spirit lump. (Bee (sibling the Picture) 

Tlu prartuui details of the dflgtierrutvpe 
riw'twrt are described under their appropriate 
i-mis in the various part? of thi- wort, as 
they nre entirely distinctive from nil other 
photographic prixa.fs?w n anil us they will he 
more readily referred to. The thcofetiwi 
details alone an? given here* A copjncr 
plate r 11 moderate thickness if* coated 
um one surface with a layer of pure 
silver; it is then paliahed with great ewe 
until the surface assumes a brilliant me¬ 
tallic lustre. This preliminary openitiou 
of poll-dung is one of great practical 
importance. After the polishing is com- 
plete tiie plate is ready to receive the send- 
tivc cunting, Thin part of the proeesn is 
conducted in a peculiar manner. By expos¬ 
ing the polished surface -over iodine the 
vapor attacks the silver, which in n short 
time un|Dires a ptde-v inlet hue, ihic to the 
formation of ai l cxec-rive I y thin layrr >■[ 

iodide of silver. By prolonging the action 
of the iodine the violet tint disappears and 
a variety oJ prismatic colors nre^ produced, 
much in the same way as when light U de¬ 
composed by then pUka of mica or the sur¬ 
face of mother-of-pearl. From violet the 
plate become* of a straw-yellow, then rose- 
color, and afterward steel-. t.l;.-. By eontin¬ 
ning tlie exposure the same sequence iff 
tints U repeated; the steel-gray disappear*, 
anil the yellow and rose recur. The deposit 
Of iodide of silver gradually increases in 
thickness during these chnners, but to the 
end it re mu ins excessively tiuti and delicate. 
In this respect it enn trusts strongly with tin 1 ’ 
dense, creamy layers often employed in the 
eoUodinn process, and shows that a large 
portion .if the imlide i‘f silver uiUsI in such 
a ca.'c be superfluous as Jlir as any [oftne-nec 
produced, by the light is concerned. An 
Inspection .. f it sci i-iti ve i higtlern ►( > |.. ■ | .1 me 
reveal* the microscapie nature of the actinic 
changes involved in the photographic art, 
and teaches araeful lesson. The original 
process of Daguerre wll* conducted with the 
v»por of iodine only; hut it was discovered 
hv Mr. . Goddaitl that the sensibility of the 
plate wad greatly promoted by exposing it 
to the vapors of iodine and bromide in buc- 
cession, the proper time for each being reg¬ 
ulated bv the tints assumed, Thu com pod- 
tiou of tliir* bromo-iodidc of diver, so called. 


is uncertain anri has not been proved to bear 
any analogy to that of the mixed salt ob¬ 
tained by u'ccouipoaing a mdution of iodide 
anri bromide of potassium with nitrate of 
silver. Observe uho that the brontO-UKliilc 
of silver is more sensitive than the. simple 
iodide on ty \t'h*'n ttif r<t}>or *>f mrrctin/ 14 OW- 
pht/eif m n (frer/o/JCr, M. Ciaudc-t proved 
that if tin 1 image is formed by till- direct 
action of the light alone, the usual condi¬ 
tion La reversal r and that the u.-s? of bro¬ 
mine tinder sill'll [■ircuiUspiin-L-s retards the 
effect. The latent image of the dagnerro- 
type is developed in a mini iht different from 
that of ike humid processes generally, via., 
by the action of mercurial yup*r. Mercury 
is ,l metallic fluid which boils at ibJ2 L Fahr¬ 
enheit. iVe are nut, however, in suppose 
that the iodized plate is subjected t..a tem¬ 
perature 'at all approaching to fit;:; 0 . The % 
cup containing the mercury is previously 
heated by means of a spirit lamp to about 
I#, a temperature easily home bv the 
hand in most eases without inconvenience. 
The amount of mercurial vapor evolved at 
140 s is veiy small* Inn i" i,- -uLLi. m ili lor the 
I purpose, And after continuing the action for 
a short time the image is perfectly devel¬ 
oped. There are few questions which have 
given rise to greater discussion nmougst 
chemists than the nature of the dngueire- 
type tmage, Cutortunately, the quantity of 
material to be operated on I* SO small that 
ii become* almost impossible to ascertain it- 
i-ompriition by direct analysis. Borne >np- 

f Kwe it to consist at mercury nlrme, < fibers 
uive thought the mercury is in combination 
with metallic silver. Tim presence of the 
former metal i- certain, since M. Claudet 
showed that by the application of a strong 
heat it can actually bo volatilized from ibc 
image in sufficient qoantity to develop u 
-econd impression i mmeduttely snperim- 
posed. It Is a remarkable fact that an im¬ 
age more or less resembling that developed 
by uiercniy ambe obtained by the jtrolougtd 
otiion f)t hght alone upon the Imliz- .1 plate. 
The substance so formed is a white tHjwder, 
icLsnluble iu solution of liypocnlphite of 
suda; amorphous to the eye, hut prescutinn 
the appearance of minute refla-tlng crystals 
when highly magnified. It- ca in posit ion is 
uncertain For all practical imq^es the 

f fjroduetiuii uf the daguerrotype inmge by 
ight nlune i> useless h on account of the 
length of rime required to effect it. Pure 
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homogeneous yellow light Ims no action upon 
tie diigucirotype plate; hut if lie iodized 
surface be iirwt exposed to white light lor a 

-■utflv-] i ■ itl time to ipiW^$ n latent intake, 

:iai<I then afterward to the yellow'light, the 
action Hlreai.lv commcmced i- continue*I (see 
( ‘mfitHttifiuff Q\ bfj), atid even to tin? extent 
of forming the f Kivu liar wlute deposit, Lnsol- 
utile in hyposulphite of aoda, already alluded 
to. Yellow light may, therefore, in this 
sen~C lie HjKiten of as a developing agent, 
since it produces the Kaon- effect as the mer¬ 
curial vapor in bringing out to view the 
Intent image., A singular anomaly, however, 
requires rtuticc, vit , that if the plate bo pre¬ 
pared with the mixed vapors of hnniiinv 
mat iodine in place of iodine alone, then the 
yelliiw I i trI lL enLirtul he made to develop the 
In fact, the same colored tty which 
continue* the action of white light Lipi.n a 
aorfitce tit iodide of silver actually destroy.- 
it, anti res to MS the |*artidt'S to their original 
condition, with a surface id lirnunO-iodide of 
silver. These facts, although not of great 
practical importance, are interesting in il lus¬ 
tration of the delicate and complex mteurv 
of the cLtnaiieal change* produced by light. 
The use of chloride or hyposulphite of gold 
to whiten the daguerrotyiH? image and render 
it more lasting iind indestructible was in- 
trodticu-d hi? 11 Flxcon. After removal of 
the unaltered iodide of silver by hyposul¬ 
phite of mda, the plate i? cowered with a 
solution of hyposulphite or chloride of gold. 
Tin? dame of a spirit lamp is then applied 
Until the liquid begins to bubble. Shortly 
n change is seen to take place in the appear- 
once of the image; it becomes whiter than 
before, JOn 1 Hequ j r« great force, Tl i ta hr t 
seems to prow conclusively that metallic 
mere my ente ra into its composition, Hinge a 
surface of silver—stleh, for instance, m* that 
of the collodion image—ia darkened by 
hyposulphite of gold, The Hi (Terence in 
the action of the gild big solution upon the 
image anil the pure silver surrounding it 
illustrates the same fact. This silver, which 
Up].cars of a dark color and form*- the 
shadows of. the image*, is rendered still 
darker, a very delicate crust of metallic 
gold gradually forming upon itj wherra* 
with the imago the whitening effect it im¬ 
mediate ami striking.—//. IL &m/%. 

Daguerrotype Tilut, The sensitive film 
of the dagui'mdypc is different in many re¬ 
spect* from that of the calotype or eullodio- 
8 


type. The 1 Jitter tculV 1st termed i rrf pro- 
«*«#, hi contradistinction m the former, 
where aqueous solution* aM 1 not employed. 
The (hagucrrolyj'o tilm is a pure and isolated 
iodide of silver, formed by the direct action 
of the iodine upon the silver Hence it 
lacks one element of scElsiliveni-ss possessed 
by the other*, viz., the presence of soluble 
nitrate of silver in contact, with the particles 
of iodide of silver. It i.s important In re¬ 
member that, the? iodide of silver prepared 
by acting with vapor of iodine upon metallic 
silver is different in its photographic action 
from the yelt'iW salt obtained by double de- 
coJiiptfciitb m between iodide of potassium and 
nitrate of silver* A daguerratype tilm. when 
exposed to bright light, first ■ l.u k. 31- ■ 
ashy-gray color and then becomes nearly 
white; the solubility iii hyp-ir-ulphitc of 
rodu being at the same time lessened. A 
collodion liliu, on. the contrary, if the excesa 
of nitrate of silver Ih 1 VtutM oiT, ul tin .ugh 
it is capable of receiving the cidhmt im- 
press ion in the camera, does not alter either 
in color or solubility by exposure even to 
the sun’s rays. 

Daliastype. A photo-electric ngra viog 
and etching process-*, discovered by Duncan 
C, Dallam ibr making cute or block* for 
book- and copper-printing pressc*, 
Dallmeyer's Triple Achromatic Lens. As 
its Dime indicates, this lens is tbo invention 
of Mr. .J. II. Dullimyer, of London, ft has 
a focal length of about inches, and ton- 
ft lute of three achromatic combination* ; tiie 
front and back are " pimitive ; ,J the former 
21 inches, tho latter 3 $ inches in di a me ter* 
He tw ee o the two is situated nn achromatic 
"negative" ersmbinatton of H inch din me¬ 
ter, Each. of the three has its contact sur¬ 
faces cemented, and therefore the total nuin- 
her of “ reflecting" .surface doc* not exceed 
those of the portrait lens. The “ negative" 
combination is id such form and focal ] sower 
ii-, are required for tho correction of the 
central and excentrien] pencil*, atid with 
full aperture (1J inch, or rather 1J inch—for 
the rays, after refraction by the front <J fugi¬ 
tive," are convergenr upon the Second or 
negative ’' com h i nation, w h ich c< mi-tituti?* 
the limiting aperture) the Ituis is free from 
split.'rkal and chromatic o her rain ul In nth at 
the ventre and margin of the picture, and 
the field in flat. With the whole aperture, 
the lviifl covers a plate 10x Id inches, vqually 
illuminated to the corners. With l iuck 
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aperture, it covers a plate 12x12. When 
the “ negative ” combination is removed, the 
focal length of the lens is reduced to 8 inches, 
and works in about the same time as the or¬ 
dinary jKirtrait leus; hut the field is not so 
flat. 

Damaskeening. The art of beautifying 
iron or steel by engraving and inlaying with 

f old and silver wire. (See Jlrliographic 
kr mat teen i rig.) 

Dammar.’ Syn., Gum dammar. A resin¬ 
ous substance obtained from the Amboyna 
pine iu the East Indies; yellowish in color, 
and odorless; soluble in turpentine, alcohol, 
chloroform, and benzole. Used as a basis in 
the preparation of photographic varnishes. 
A weak solution of guui dammar in turpen¬ 
tine forms an excellent retouching varnish. 

Dark Chamber. This term is sometimes 
applied to the camera box, and is, therefore*, 
synonomou* with it. (See Otmera.) 

Darken. The change which photographic 
paper undergoes when submitted to the light 
for the production of the shadows. 

Dark-Room. The room in which the 
sensitive materials Used in photography are 
manipulated Is called the dark-room. Much 
of the pleasure and quality of photographic 
work depends upon the convenience of the 
dark-room, the construction and arrange¬ 
ment of which should have careful consid¬ 
eration. A model dark-room should be not 
less than 10x8 feet in dimensions; prefera¬ 
bly lighted from the north as freely as is 
consistent with safety in manipulation ; the 
windows should be’glazed with yellow or 
ruby glass, or a combination of a sheet of 
cathedral-green between two canary-tinted 
glasses wifi be found less injurious to the 
evesight of the operator. The light so 
admitted to the dark-room should be fre- 

-tlv tested as to its safety. Where arti- 

light is used it should be screened with 
glass similar to that used in the windows. 
With orthochromatic plates deep ruby light 
is preferable. The furnishings of a dark¬ 
room should include a roomy sink for devel¬ 
opment, with a plentiful supply of water, a 
table, and a convenient shelf for the fixing 
and clearing baths, with shelves and lockers 
for chemicals, holders, ami other requisites. 
The ventilation of the dark-room should be 
looked after; and the room should be fre¬ 
quently cleaned with a damp cloth or mop. 

Dark-Room Lantern. There are many 
inventions for protecting the sensitive plates 


| from light The contrivance shown in Fig. 
61 is the invention of Mr. John Carbutt, 
and is one of the many forms in use. 


Fig. 6L 



Dark-Room Illuminator. Devised by Mr. 
A. M. de Silva. tSeo Fig. 62). Very many 
failures are occasioned by the miserable light 
of the dark-room. Anyone with a little inge¬ 
nuity and at a trifling cost, cun fit up quite a 
brilliant light into the window of the chemical 


Fig. 6t 



room. By taking a small packing-case, cut¬ 
ting the bottom in half, so as to form a door 
to admit daylight when desired, and fitting 
into the other half one or more five-pouna 
bottles filled with a saturated solution of 
bichromate ofpotash, a perfectly safe light 
is obtained. The cut represents the light as 
seen from the in tide of tue room. After the 
piece is sawed out, so that nearly the half of 
I the bottle will set in it, a piece of cloth is 
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stretched tightly over it; a cut is made in it 
so that the bottle rest* snugly into it, thus 
preventing the light from pacing through 
the outer edges, the bottom Wing supported 
by a board with small strips nailed around, 
to cut off the light from tlio bottom of the 
bottle. The bottles should not be corked; 
use a piece of glass laid on the top, to keep 
oat the dust. NVhile developing gelatine 
tates a piece of rubv glass can be placed 
etween the bottle ami the light in u minute, 
the light from which is much more com¬ 
fortable for the eyes than the glimmer of a 
little lamp, or the ruby paper, through which 
you can sec nothing. It the window faces 
the sun, it will be found a very convenient 
warming-closet for the developer. 

Dark-Slide. This term is applied to the 
shield which holds the daguerrotype or glass 
plate for exposition in the camera. 


FlO.«3. 



Dark Tent. Fig. 63 shows the interior 
of the dark tent used by outdoor operators 
when photographers employed the wet-plate 
process. Phot*»graphy of "to-day does not 
require such a device, since dry plates have 
nrnde it unnecessary. The diagram shows 


the dipping-bath and bottles and the operator 
in the act of pouring the solution upou the 
plate. It wa< necessary for him to carry 
trom 50 to 65 pounds of this sort of para¬ 
phernalia when working in the field. 

Dead Background for Glass Positives. 
To produce this effect, take of ultramarine 
24 grains; loaf sugar 7 grains; gum arabic 
6 or 7 dro|is; ox-gall 4 or 5 drops. These 
ingredients should l>e mixed together on a 
piece of plate glass, ground on the side you 
intend to work. Having put your colors, 
etc., on the glass, you must get something 
to grind them with: a piece of polished 
agate, or a lump of glass with one smooth 
surface will answer very well. With this 
grind all together until they are thoroughly 
mixed and very fine. After you have done 
this get a sable pencil of moderate sire, 
take up some of the color from the glass, 

J and go around the edge of the portrait on 
1 one side, and then work from the portrait to 
! the edge of the glass; then do the other 
side the same. You must now leave your 
picture to dry, which it will do in about a 
minute; when dry, take a drv sable pencil 
and go over the ground with the powder drv 
color of the tint you wish the ground to be. ft 
you wish a very fine ground you must grind 
your dry colors with a little Canada balsam 
and turpentine, and w'ith this work over 
your background instead of the plain colors, 
but be sure not to let it touch the head or 
dress of the figure or you will spoil your 
picture. 

Decant. To pour off the clear super¬ 
natant liquid from the settlings in a dish or 
bottle, without filtering. 

Declinometer. An instrument for meas¬ 
uring the declination of the magnetic 
needle. 

Decolorizing Albuminate of Silver. The 

silver solution upon which albumen paper 
is floated, for the purpose of sensitizing it, 
gradually becomes colored of a brownish tint, 
by portions of albumen dissolving off the 
paper. The process bv which this colora¬ 
tion is destroyed and the solution rendered 
clear again, is termed “decolorizing." Fil¬ 
tering through animal charcoal and kaolin 
(China clay) has been recommended, but 
Mr. J. G. Tunny has discovered the follow¬ 
ing process, which is mueh more effective. 
Take the discolored hath and carefully add 
a few drops of a saturated solution of citric 
acid; the first drop will at once indicate if it 
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hits combined with the silver* If a white, 
curdy deposit does not take place, culd a 
drup'nf Honor ammonia. which will at once 
produce the effect. It may be advisable to 
add a few droj* mom of the aeld. Tills', |o a 
certain extent, hti-s to bo regulated by the 
amount of coloring matter present in the 
bath, This can be easily aaeertained by 
seeing if the fluid pauses through tin- filter 
clear. If it is found tbnt the color hu* not 
been entirely discharged, a drop or two more 
of acid may be nut into the bath; but let it 
Jx. observed, ea«-]i drop produces iu certain 
amount id" citrate nt silVi-r. If it dot* 
not, then n drop of ammonia must he re- 
sunned to. Tin' win tie must then he filtered 
through some common filtering-paper. This 
operation requires great care; lor If too 
much citfic acid be added a very large addi¬ 
tion af nmmoaia will be required, tuid the 
consequence i? considerable waste <>t silver, 
from the large ani ' Hint of citrate of silver 
left on the Alter, This, however, may he 
rendered semcciible by re-dissolving it with 
aqua ammonia and u-icg it for plain, [aiper 
printing. If tKii* application of citric acid 
be itumdocmly made. It i» aurpiising what 
Hllfc waste will be ipiairred to produce such 
a wonderful re-ult. The bath ttt its m uinil 
or alkaline suite will at once allow of the 
citrate of silver l*cing formed on tbe addi¬ 
tion of the first drop of citric acid; on the 
h "utrarc, if the bath is acid, no euch fonna- 
tj«.in will take place, and the anxious ex¬ 
pectant will be disappointed unless the 
ammonia is used. 

Decompose. To separate the constituents 
of n body or siilistMCf, 

Decomposition. Analysts; the art of 
separating tin? constituent parts of a com¬ 
pound body or subs to nee. DwompiKiimii 
ilirters from mechanical division, ns the lat¬ 
ter effects no change in the character of the 
body divided, whereas the parts decomposed 
have properties very different from those of 
the substance itself. Decomposition _ is 
i’fleeted by light, heat, and chemical action. 
Tile decomposition iff the sensitive surface 
by light is one of considerable importance 
to the photographer; we therefore quote 
Air. [Ianbrick's remarks on this subjot t: 

“Sensitive papers, prepared with the 
chloride of silver in the manner above 
directed, will naturally contain a considera¬ 
ble quantity of this salt, distributed nut «ulv 
upon the surface hut also in the substance 


of the paper. It must not. however,, be im¬ 
agined that the i rhntf oj' this chloride, or 
indeed Anything approaching thereto. Is 
aflbeted by the lumuioua radiation.*. The 
darkening which take* place is t,rntdiMjhj 
xn/^ccW, and although the black eolor m;iy 
bu intense, yet the amount of reduced silver 
which pm* "to form it is so small ihai it can¬ 
not conveniently he estimated by chemical 
reagents. 

“wbw a knowledge of tine almost infiiii- 
tvsimal nature of the changes which take 
place in photography U practically useful, 
because it leads u~ to pay more attention to 
the condition of the surjmy. of the sensitive 
salt, in contrudi#iiiicdon to the layer which 
lies immediately beneath. 

** It is particularly iiujmrtantti ■ bear F*ucb :i 
fact in mind in the preparation of tin. 1 mure 
sensitive papers containing the iodide of 
ai7j*v, arid intended to be used in conjunc¬ 
tion with a 1 developer 1 but it is ako useful 
in the ease of tbe ordinary chloride uf miter 
paper ju*t described. 

“ For instance, if in preparing bucIi paper 
the sheet he allowed to remain upon the salt 
solution until it Li thoroughly sainrated in 
every part,and then ii In- hung up by means 
of a pin to dry, the superficial stratum of 
liquid does not sink into the aubstance of the 
paper, but evaporates and leaves belli ml a 
layer of saline particles, which are certainly 
uot favorably situated for subsequeut pho¬ 
tographic action, 

■' On the ot licr hand. i f the sheet be re moved 
at :t somewhat earlier period, this same 
stratum of liquid is- absorbed mure or less 
completely, and tbe formation of a truti ii 
a voided. 

“ Tin.' kind of surface which it is dcsira! ie 
to obtain is just, such a one as would be 
h-ft after ‘blotting off 1 between sheets of 
bibulous paper,, that Js in soy, a surface 
neither wet nor dry, but in an intermedia to 
stale; moist at first, ami afterward, when 
Ihr evaporation Li complete, leaving the 
particles in a fine -tale of division, mid each 
one in contact wiih organic matter,” 

Deepening. InLertsi lying; creating greater 
strength of color; giving more vigor or force 
to the shadow's of a negative nr positive. 
This is effected by re-developing with pyre- 
gallic acid and silver; protosulphite of iron, 
acetic acid, and silver; or by the varinus 
methods o I' intend fvi ug„ (hee Rc-dtixluping 
and fnimtifijhyfj.) 
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Deepest Shadows. The darkest part-* of 
a photograph, represented in the negative by 
nearly clear gin.**. 

Deliquesce. To melt gradually and be¬ 
come liquid by attracting and absorbing 
moisture from the atmosphere. 

Density. Closeness »t constituent parts; 
compactness. Density is opposed to rarity, 
and in philosophy the density of a body in¬ 
dicates the quantity of mutter contained in 
it under a given bulk. If a body of equal 
bulk with another is of double the density, 
it contain* double the quantity of matter. 
Photographers often mistake inteniitv for dm- 
which often leads to poor results in the 
negative process. By comparing tbit defini¬ 
tion with that for iuitturity, they will readily 
see their error. In dfrpming a photographic 
negative, <Un*ittf mutt accompany iutennity, 
or sufficient opacity will not t>e obtained to 
make the negative a good printing medium. 

Dephlogi.sticated Air. An elastic Huid 
capable of supporting animal life and flame 
much longer than common air. (Sec Oxy- 
yea). 


same distance as before, to C or B, we find 
that the image of the point n is consider¬ 
ably reduced. If we now look at Fig. 67, 
we see that only E can be sharp on the 
screen, and if the screen be moved toward 
the lens until the points F and G are sharply 
define-1 upon it, then the point Ewill lie be¬ 
yond the screen and become indistinct; but 
if we provide the lens with a small central 
diaphragm, we cun find a place for the 
screen where all three points can he brought 
to it, without the images being Sensibly 
diminished in sharpness. Now, let us sec 
what takes place if we move the diaphragm 
to a proper distance from the lens. A, 

B, C (Fig. 65) are distant points, L a con¬ 
verging lens. Let us trace the course of the 
rays, commencing from the points A, B, C. 
The rays from the |joint B, situated in the 
axis, and the image of the point B will be 
formed at F, the principal focus. But it is 
different with the rays coming from A and 

C. The rays proceeding from the point A 
(A I, A II, A ill, A IV, A v), are refracted 
to a, b, e, rf, e; similarly, the rays from 


Fig. 5U. 



Fig. to. 


Fig. 66. 




Depth of Focus. The property of a lens 
to give a tolerably clear image of objects 
not in one plane. Fig. 64a ami Fig. 64b will 
make it plain. In Fig. 64a we make use of 
the whole aj»erture of a lens, D. KK are 
parallel rays, striking the margin of the 
Jen*. The image is formed at a screen, A; 
if the screen is moved to B or C, the image 
of the point a spread* out, because the 
angle of the crossing rays is large. When 
the same lens, D (Fig. 6tt), » provided with 
a diaphragm, so as to reduce the aperture 
cou«i(ierablv, the focus of the rays K It is 
still at a. If we u»w move the screen the 


Fia. 67. 



J 


the point C are refracted to a', b', <?, d, e', 
occasioning, os we have seen before, spheri¬ 
cal aberration. If we place a screen at the 
principal focus, F, it will not receivfc a dis- 
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tinct image, even if we have a concave 
screen ; as will bo observed, all the rays out¬ 
ride of the axis arrive at different distance* 
behind the len*. You notiee that none but 
the rays A IV and A V, C 4 and C v have their 
foci near the plane of the screen M N. Now 
if we find a place for a diaphragm, so thnt 
only these raj’s pass the lens, ami the depth 
of the lens is as great as d M (rig. fid), we may 
expect a pretty sharp image on a plane screen. 
Bv looking over the figure, we see thatsueh a 
plane is in o P (Figs. 65 ami 66). A dia- 
phragm in this place, and of the nrojter size, 
will allow’ only the mot favorable rays to 
pa^s, and u toleraldj* flat and sharp image is 
obtained. The smaller the diaphragm the 
sharper and flatter the image. But as we 
mentioned before, small diaphragm-, have 
the disadvantage that the light is cut off to 
io large an extent; anti for mist purposes 
the lens becomes useless. But suppose we 
would employ a negative lens, under the 
same conditions, we would have no real im¬ 
age, but a virtual one, the curvature of the 
field would be reversed, and the marginal 
raj’s have a longer focus than the central 
ones. Therefore, it is possible to associate 
a negative with a positive lens and to render 
the field flat. 

Desiccate. To dry; to exhaust of moist¬ 
ure; to become dry. 

Desiccating Box. A box for the purpose 
of preserving sensitive photographic paper; 
invented by Mr. Spiller, of England. The 
construction of the box is very simple. It 
consists of an oblong pine-wooa chest, raised 
a little from the floor by being made to rest 
on two battens. It has a rim cover with a 
tolerably deep rim on all side* to guard 
against the possibility of light entering; 
and within the box, covering the entire area 
of the bottom, is a shallow wooden tray for 
holding the supply of quick-lime. Above 
the tray is fitted a wooden partition, perfor¬ 
ated with numerous small holes ami clamped 
to prevent warping. This is readily lifted 
out when it is necessary to renew the lime. 
In its place it constitutes a false bottom on 
which to lay the prepared paper after it 
has been air-dried. The perforated Imt- 
tom and the interior of the box above it 
should be well blackened; but with the 
lime tray thus is unnecessary. The lime 
should lx* put in in unslakcd lumps and 
should be renewed when these lumps have 
all become slaked or reduced to powder. 


Desiccation. Dryiug. 

Detail in the Shadows. The darkest parts 
in the shaded portions of n picture, which 
must have sufheient exposure in order to 
show themselves on the plate. A picture 
showing these details is called a fullj’-ex- 
posod one. 

Detective Cameras. Many forms of the 
hand-camera are so constructed as to appear 
unlike the ordinary photographic camera 
familiar to the public; such are generally 
called detective cameras, and may be Used 
in public without attracting attention. One 
camera of this kind is concealed within an 
ordinary hand-bag of convenient size; an¬ 
other in a watch-case or purse, or contained 
within tho frames of a field-glass, etc. 
These fanciful forms an* not, however, as 
commonly used as the ordinniw hand-cam¬ 
era, consisting of a complete camera, lens, 
etc., incased in a neat leather cover without 
outside fittings or appurtenance*. Details 
of the various forms of hand-cameras may 
be seen by reference to the catalogue of any 
dealer in photographic apparatus. 

Detergents. The name given to mixtures 
used for cleaning glass, etc. For cleaning 
plain glass « solution of alcohol 100 ounces, 
tripoli 5 ounces, and iodine 1 ounce, is 
generally employed. To remove old films 
from gelutine negatives a saturated solution 
of washing soda is excellent; to remove old 
collodion films 1 ounce of nitric acid in 6 
ounce* of water is recommended, while for 
cleaning opal glass a two per cent, solution 
of caustic soda is used. 

Developer. The name given to any 
chemical agent which makes visible the 
latent image on an>* sensitive surface, or 
which develop* out a faintly impressed im¬ 
age obtained upon a positive paper. Devel¬ 
opers are generally classed as acid or alka¬ 
line, according to their nature, or their 
reaction with the sensitive surface employed. 
The principal developers used in the devel¬ 
opment of gelatino-bromide plate* are fer¬ 
rous oxalate, nyrogallol, hydro*juinone, eiko- 
nogen, amidol, paramidophenol, hydroxyla- 
mine, catechol, inetol, and gljxin; for 
bromide papers, ferrous oxalate, pyro-hydro- 
quinone, nj’droxylamine, eikouogen, ferrous 
citrate or acetate, amidol, inetol, or glycin 
may be used; for positive chloride emulsion 
papers, pyrogallol, gallic acid, and inetol 
are recommended. These may be found re¬ 
ferred to under their respective headings. 
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Developer-Holder. Consisting of a two- 
pound bottle with the bottom removed and 
corked tightly. Bisii smalt (kneel e» [meet¬ 
ing with the interior of the bottle bv a short 
gins-' to he, C; D k a scale made of paper 

f asted OHM. Iv. It a- ill] used os follows: 
'oar in water tv> fill up to the top of the 
tube O, where, of course, ail exceed will 


Fig. &S, 



overflow, blithe a iujirk Upon the Strip of 
paper where the water now tEundx. This in 
zero. Close the faucet now thoroughly, 
pour Ifi ounces of water inn* the bottle, and 
mark the lever upon the paper strip, and 
then divide down to zero with dividers into 
sixteen spacer. 

Fta. <$ 9 , This will re pre¬ 

sent ounce*; num¬ 
ber them accord' 
injrlv. 

Developing 
Bottle. This ap- 
jwmitiifi h> for pre¬ 
serving the fer- 
rolls oxalate 
developer from 
the action of the 
air. It consists 
of a wide-mouth 
bottle, in the cork 
of which are in¬ 
serted two tubes. 
One tube is iwnt 
for the delivery of the solution into a tray 
when required for use. The other one is a 
thistle-mouthed funnel through which to 



pour the stilutfon hack into the bottle, A 
layer of ptruMn protects it from the air. In 
usinu; this bottle the mouth of the operator is 
applied to the funnel and air *s idnwu 
through it I ., expel the liquid through the 
tlcl t vc ry tube. 

Developing Plate-Holder, a is in-1ru¬ 
men t for bolding the |date during develop¬ 
ment, for the purpose of avoiding staining. 
It consists of a shank of stout stiver-plated 
wire, at one end of which i* a ring which 
forma the handle, and at the other a fixed 
juttm-percha rest or holder. Opposite to 
thh h another shoulder of gtitLn-jKweha, 
which slides along the wire. Stretched over 
the fixed and the movable shoulder is a Vttl- 
■ ■:.r j i-■ I [jidiiL-ruhliLT hand, In cai'h piece 
of gutta-percha i- an aperture, >o that when 
a plate h placed with one comer in each 
ginta-pereha rt>t diagonally, it only toUehex 
at the extreme edges. The plate ts held 
firmly in this position by the India-rubber 
banrl, which iy ela„-.|ii■ ity ImM- with equal 
facility any si», from a quarter plate to a 
whole plate, or huger. The contrivance is 
light, compact, efficient, ftnd cheap, and will 
completely realize the jjn&iibilliy of photog¬ 
raphy with clean fingers. 

Developing Solution. Solutions for the 
develop meet or bringing out of the latent pho¬ 
tographic image by the wet process Abrupt 
every photographer ha* a formula peculiar U.> 
himself for unit mg this solution, The unw. 
given below are merely examples. There is 
no end to the modification* and m ate rial 
used. 

AfJoflPi Ftinri tifti, 1; 

Wslcr KnUofti. 

rtatenilpbUe of Iron . . ] ounce. 

Dissolve and filter, and, as required for 
U40, to every 8 ounces of the solution add 
2 ounces of acetic acid No. 8, and I ounce 

alcohol. If thU solution acts too rap¬ 
idly, lessen the proportion of protofiulpbftte 
of iron ; if too slow add more of the salt. 


y^fivt Ftn-nwla, m i : 


Water .... 
FraEooj]fibiiJ.$ ef Iron 
(r’m'Jal Acvlie Acid . 

Alcohol . 

. iO ouncflB. 

, m.U grain a. 

, SflOdrtip#, 

. LOU 

Xrgntice form wfjr, JJ: 


Water ..... 
Pyrartllle . 

i.i facial Acetic Acid * 

12 oeineea 
. 'J irnUoa, 

. '1 rinu-hnw 
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Negative Farm ala, A: 


Water ..... 
I’VmpHltSe Acid 

Glucuit A«UC AeW . 

Alcohol .... 

1 (HtftCt. 

. L prrain 

. 15 to s» diops. 

, ladrops 

jPwiVbr Ff/rnitila, 1 : 


W*ter ..... 
FrctwUlphtte of Itrift , 
C.P. KLUlcAdd 

Alcobnl .... 

, Ifieuncefl. 

. 3A> prnliE*. 

. :^0 drow. 

., 15 - 

Poxithy Fnrmttftt, 2: 


WlM ..... 
BslpMn of Ivon, 

Kunity of Fundi . , 

fi l.‘;i inl Aeoilc Aci't . 

Alcohol , * * 

. 1 canco. 

. 1 h grains. 

. 10 " 

. 2 tt mlnlmH, 

. » ” 

Positive Ftmaul<t t 3: 


Wikr .... 

Citric Add „ + 

pyiosndLk Add , 

i fasMounce- 
. 1 drop. 

fbtitiix Furmtibl, 4: 


Water ..... 
Promiinfthato of Iron 

Acetic Acid. Sa 6 . 

Nlirk Acid -■ . . 

Aldkl .... 

* 1 quart 

, 2 ounces. 

. s ■■ 

. OftftCV 

Formula t 5 : 


I“n icosulf'Lulc of Iron 

Nil rule ot Putosti 

Arctic Arid, No, A . 
wamr .... 

. 1 ounce. 

, a^Dcin res- 
, 1 quart. 

All iliL'st? solutions must 

lie filtered before 


u-ii\ mid should be mist'd a* directed for 
Xu, 1 negative foriniilii. (fiee Printing by 

Development.) 

Pin. m 



Developing Tent, On.o of many contri¬ 
vance u-e4 for- changing am] developing 


plntc* in or out of doom, li i- constructed of 
a wooden frame and may be covered with 
rubber or black muslin lined with yellow to 
secure darkness. At fn tnmisparent color’ 
screen is placed. The curtain, F, is made to 
wrap about the person of the operator eu as 
to exclude all light. 

The arrangements for waste are at d d, 
and -S r i- the seat. 

Development. The operation of mu king 
visible the imnge iniprts*ed by light ttpoij 
any sensitive surface employed in photogra¬ 
phy is called development; this operation is 
necessarily done in nrm-avtinic light tn the 
dark-room. The method of development 
in this or that process varies according (ft 
the sensitive surface and developing agent 
used, nntl may lie found in detail under the 
heading* of the aeveral processes. The 
general theory of development in the com¬ 
monly used gvlatiuin-hriotnidc process of 
negative-[nuking may be briefly summarized 
u* follows: When u gcLuinu-broiuide plate 
is exposed to the action uf light the sensi¬ 
tive him undergoes ft change, the elements 
1 1 f whi c h it is & -j 11] u .tsc* i | silver und 1 m> ii■ ine) 
losing their affinity for each other, nntl ft. 
state of incipient 'decomposition i- set up. 
If an exposstd film is snbjcuted to the action 
of a reagent which ha* a reducing power 
over the modified silver bromide, the action 
of light upon tin- him is continued anti in- 
i iM-ilii'd by the furllier cleeom|:i* it-itinvn of the 
molecules of the film impressed by light. 
This continuing aettun la UislilUles develop¬ 
ment, and by it the image impressed ou the 
film U made visible, a. dark deposit of silver 
resulting from the application of the devel¬ 
oper or reducing agent in those party of the 
film affected by light in proportion to the 
intensity Of the light actum. When the 
action of the reducing agent is too strung 
we have a general red net inn, of silver over 
the entire sensitive surface, resulting in 
what is known as fog, 

u Jfctt/ojt Mcnt i)/ the fmngt. The net ion 
of the developing solutions upon the film 
after exposure to light, by which the latent 
Image w made visible. It h. shown 

that tbfl tamiiaaed notion of light u|Hin 
certain salt* of silver result- in the repara¬ 
tion of elements like chlorine and oxygen, 
and the partial reduction of the compound. 
It is alatj known that bodies possessing ntftn- 
! ily fl>r oxygen,such a* sulphate of iron and 
pyrogalUc acid, tend to produce u similar 
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effect; acting in some cases with great energy 
and precipitating metallic silver in a pure 
state. In forming an extemporaneous theory 
on the production of the latent image* in the 
camera, it would therefore be natural to sup¬ 
pose that the process consisted in setting up 
a reducing action upon the sensitive surface 
by means of light, afterward to be continued 
by the application of the developing solu¬ 
tion. This idea is, to a certain extent, correct; 
but it require* some explanation. The effects 
produced by the light ami the developer are 
not so precisely similar that the one agency 
can always lie substituted for the other; 
an insufficient exisisure in the camera can¬ 
not he remedied by prolonging the develop¬ 
ment of the image. In the photographic 
process on paper it is indeed found that a 
certain latitude may be allowed; but as a 
rule, it should be stated that a definite time 
is occupied in the formation of the visible 
image, which may not be shortened or ex¬ 
tended beyond its proper limits with iiupu- 
nitv. There is a maximum jniint beyond 
which no advance is made; hence if the 
plate he not then removed from the camera, 
those portions of the image formed by the 
brightest lights are speedily overtaken by 
the “ half-tone*,” so that, on developing, an 
image nppears without that contrast between 
light* and shadows which is essential to the 
artistic effect. On the other hand, in case of 
insufficient exposure, the feeble rays of light 
not having been allowed time to impress the 
plate, the half-shadows cannot Is* brought 
out on subsequent treatment with the devel¬ 
oping agent. A careful study of the phe¬ 
nomena involved in this part of the prunes* 
cannot fail to show that the ray of light 
determines a molecular change of some kind 
in the particles of iodide of silver forming 
the sensitive surface. This change is not of 
a nature to alter the composition or the 
chemical properties of the salt. The online 
does not leave the surface, or there would I** 
a difference in the appearance of the film, or 
in its solubility in the hyposulphite of soda. 

No image can be produced on the applica¬ 
tion of pvrogallic acid unless the particle* 
of iodide are in contact with nitrate of sil¬ 
ver; and hence it may be the nitrate and 
not the iodide which is reduced—that is, the 
impressed molecule of iodide may determine 
the decomposition of a contiguous particle 
of nitrate, itself remaining unchanged. This 
view is supported to some extent by Moser s 


exjieriiueuts, and also by the fact that the 
delicate image first formed can he intensfied 
by treating it with a mixture of the devel¬ 
oping solution and nitrate of silver, even 
after the iodide has been removed by the 
fixing agent. (See Re-*lcrrlopmcul; Intrnsi/y- 
intj, etc.) Now it is evident that the addi¬ 
tional dep<**it upon the image i* produced 
from the nitrate of silver, the whole of the 
iodide having lieen previously removed. 
Observe, also, that it form* ouly upon the 
image and not upon the transparent part- of 
the plate. Even if the iodide untouched by 
light be allowed to remain, the same rule 
holds good ; the pvrogallic acid und nitrate 
of silver react ujKin each other and produce 
a metallic deposit; this deposit, however, 
has no affinity for the unaltered iodide u|h>u 
the part of the plate corresponding to the 
shadows of the picture, but attaches itself 
in preference to the iodide already black¬ 
ened by light. This second stage of the 
development, by which a feeble image may 
be strengthened and rendered more opaque, 
is sometimes termed 44 development by pre¬ 
cipitation.” and should be correctly under¬ 
stood by the practical operator. Several 
conditions affect the development of the 
latent image which it may be well to ex¬ 
plain : 1. The presence of free nitrate of 

siver is essential. A sensitive collodion 
plate, carefully washed in water, Ls still 
capable of receiving the radiant impression 
in the camera, but it cannot lie developed 
until it has been re-dipped in the nitrate 
bath, or treated with a r«*ducing agent to 
which nitrate of silver bus been added, and 
if the proportion of free nitrate of silver in 
the collodion lie too small, the image will be 
feeble, or altogether imperfect in parta with 
jiatches of green or blue, due to deficient 
reduction. 2. No increase of power in a 
developer will suffice to bring out a perfect 
image on an under-ex|*ised plate, or upon 
a film containing too little nitrate of silver. 
But there is considerable difference in the 
length of time which the various developers 
require to act. Gallic acid is the most feeble 
and pyrogallic acid the strongest. 3. Acids 
tend to retard the reduction of the image as 
well a* to diminish the sensibility of the 
film to light. Nitric arid especially does so. 
The effect of nitric acid is particularly seen 
when the film of iodide of silver is very blue 
and transparent, and the quantity of nitrate 
1 of silver retained upon the surface small. 
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This indicate* ihai the quantity of the acid 
should la> dituiDisbiiJ, nr the strength of the 
nit rule bath or reducing agent bo inc reused, 
n> a counterpoise to the retarding action of 
the Lie id upon the (Ji'vclopiiit'nt Acetic hcM 
at.'-u moderates the rapidity of development, 
hut it has not Unit tendency altogether to 
suspend it p-sesM-d bv niirh L acid. On 
comparing the retarding rficcls of free acid 
ti[HPn the fight's action, and upon the devel- * 
opment, we see thru the funner L- mast 
marked—that, a small quantity of nitric acid 
product* a more decided influence upon the 
impreirion of the image in the camera than 
n[pop the hr in ring out ni that image by 
means of a developer. 4. Organic bodies 
like albumen, gelatine, glyeyrrliizin, etc. p 
which combine chemically with oxides of 
silver, and lessen the sensitiveness of the 
iotlidu film, facilitate the development of the 
image,, producing often a dense deposit of a 
brnwn or black color by transmitted Light. 

5. The physical structure of the collodion 
him exerts an influence ujHiti the mode in 
which the reduced silver i- thrown down , 
daring the development, A shuri and ulmesi I 
powdery state, such ;us collodion iodized with f 

the Jilkaliue iodides acquires by keeping, js 

n in-Ldered favorable., and it glutim ms, coher¬ 
ent structure unfavorable, to density, Thin 
U certainly the ease where the film Is allowed 
to dry before development, ami in the pro- 
C88Bii with desiccated collodion, and, to 1 
dame extent, in the oxymel process. -S, The 
mode of conducting the development also 
affects the density, a rapid action tending 
to produce &n image of which the particles 
are finely divider] and oiler n considerable 
resistance to the passage of light, whilst a 
elow and l"Ug development often leaves a 
metallic and id moat crystal I im^di'ijorit, com¬ 
paratively translucent and feeble. 7. The 
actinic power of the light at the time of 
taking the picture influence* the appear¬ 
ance rtf the developed image, the most 
vigorous Impressions being prmlueed by a 
strong light acting for a snort time. S. Of 
the three principal salt* of silver, the iodide 
i* the nin^tsen-itivij to light, but the bromide 
and chloride, under some conditions, are mon- 
easily developed and give n darker image. 

8l It die ex(trnurc in tin.' camera be pro¬ 
longed beyond the proper time, the develop¬ 
ment takes place rapidly but without Lnten- | 
sity. The effect produced by over-action of 
light I.-i particularly ficeu when the nitrate 


hath cmifciina nitrate of silver or acetate of 
silver; the image being frequently in >ueh 
a cue dark by reflected light, tu red by 
transmitted ligiit. in, A peculiar condition 
of the nitrate bath, lit which the odiodion 
image develops tin usual I y slowly and bos a 
dull-gray metallic appearance, with uu ah- 
-enee ol intensiiv in the part- most acted 
upon by light This condition, which occurs 
only when lining a newly tnixed solution., 
depend* upon the presence of tm oxide of 
nitrogen retained W the nitrate of silver. It 
«-, removed hy adding an excess of a Ik id i 
followed by acetic acta; hut irm^t completely 
hy c-arefully fusing the niiawte of silver before 
dissolving it. Greater intensity is com¬ 
monly obtained in a nitrate huth "which has 
been a hnsg time in u~e, tiian in a newly 
mixed solution. This may be due to minute 
quantities of organic matter dissolved out of 
the collodion film, which, having an affinity 
for oxygen, partially reduces tint nitrate of 
silver; :U||| iil-fil . llutniitiiLuhiiiiai of alco¬ 
hol and other in tin old hath, producing a 
short and friable structure or the film. 11. 
Temperature hits cousidermbl e influence upon 
the duvclnpmcnt of the Image. In cold 
wealth^ the development of the image is 
slower than in warn], and consequently it is 
necessary to increase the strength of the re¬ 
ducing agent and add more free nitrate of 
silver, to produce the desired effect. If, in 
hot weather, the ordinary developer works 
t«0 rapidly, the remedy i* to use acetic add 
freely both in the developing solution and 
id the nitrate Lath, at the same time lessen¬ 
ing the quantity of the developer and omit¬ 
ting the nitrate of silver which is sometimes 
:idded toward the curl of the development. 
In ilic case of films which arc to he kept tor 
li long Lime in sensitive condition, the modi¬ 
fying influence of temperature must be ob¬ 
serves:! and the quantity of free nitrate of 
siiver ho reduced, if the thermometer stands 
higher than usual. The characteristics of 
proper development arc that the action or 
the reducing agent should cause a blacken¬ 
ing of the iodide in the part- toadied by 
light, hut produce no effect upon those which 
s j:i ve remained i u shad ■ »w. In . iperating 
h"tb on cnilodiou and jwiper, however, them 
is liability to failure in thi- rwpet-t; the 
film beginning, after the application of the 
developer, to change in color to a greater or 
1 i-'S cs te nt ove r t]] e whole sur face. Tit ere are 
two main causes which produce this state of 
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things: the first being due to the irregularity 
in the action of the light, the second to a 
faulty condition of the chemicals employed. 
If from a defect in the construction of the 
camera, diffused light gains entrance into 
the camera, it produces indistinctness of the 
iinnge by affecting the iodide more or less 
universally. The luminous image of the 
camera not being perfectly pure, mere over- 
exjKwure of the sensitive plate will usually 
have the same effect* In such a case, when 
the developer is poured on, a faint image first 
appears, and is followed by a general cloudi* 
ness. The clearness of tne developed col¬ 
lodion picture is much influenced by the 
condition of all the solutions employed, hut 
particularly so by that of the nitrate bath. 
If this liquid lx? in the state termed alkaline 
it will be impossible to obtain a good pic¬ 
ture ; and even when neutral, care and 
avoidance of all disturbing causes will be re- 

a uired to prevent a deposition of silver upon 
!ie shadows of the image, especially so when 
nitrite of silver or acetate nt silver are pres¬ 
ent, both of these salts being more easily 
reduced than the nitrate of silver. The use 
of acid is the principal recourse to obviate 
cloudiness of the image. Acids lesfcn the 
facility of reduction of the salts of silver by 
developing agents, and hence when they are 
present the metal is deposited more slowly, 
and only on the parts where the action of 
the light has so modified the particles of 
iodide as to favor the decomposition ; whereas 
if acids he absent, nr present in insufficient 
quantity, the equilibrium of the mixture of 
nitrate of silver and reducing agent which 
constitutes the developer are so unstable 
that any rough point or sharp edge is likely 
to become a centre from which the chemical 
action, once started, radiates to all parte of 
the plate. The state of the collodion must 
bo attended to as well as the hath ; it should 
be either acid or neutral, not alkaline. Col¬ 
orless collodion may be used successfuUy, as 
a rule, but sometimes a little free iodine is 
advantugeonsly added. Care should be taken 
in introducing organic substances, many of 
which dissolve out in the bath, and ajHiU it 
for giving clear pictures. Glycyrruirxin, 
however—used to produce intensity—has no 
effect of that kind and may be employed 
with safety. The condition of the develop¬ 
ing agent" is a point of importance in pro¬ 
ducing clear and distinct pictures. the 
acetic acid, which is advised, cannot be 


omitted, or even lessened in quantity, with¬ 
out danger.”— ffardwich. 

Deviation. The angle which a ray, re¬ 
fracted from the surface of any medium and 
thus deflected from its course, forms with 
its original direction. 

Dew-Point. The temperature at which 
dew begins to fall. Varies according to eir- 
cuuftLances. The temperature of lenses, 
when in use, must be higher than the dew¬ 
point. 

Dextrin. A substance of a gummy ap¬ 
pearance, into which the interior molecules 
I of starch are converted by diastase or acula. 
It is named from its turning the plane of 
polarization to the right hand. iVxtrin is 
rendered soluble by boiling it with a small 
quantity of dilute sulphuric, hydrochloric, 
or acetic acid. This is effected at a tempera¬ 
ture of nearly a hundred degrees. It Is found 
very good in commerce. It forms a very 
suitable glue for patting positive proofs on a 
sheet This glue is extremely expeditious, 
very strong, easy to make at any moment 
and does not spoil. To prepare it, it is only 
necessary to put one or two ounces of dex¬ 
trine in cold water, in which it is perfectly 
dissolved. It is also used to divide albu¬ 
men, and give a little more rapidity to neg¬ 
atives ; but it is necessary to bo very care¬ 
ful, because an excess would tend to scale 
the albumen. 

Dextrin Dry Process. A process first 
introduced by M. Dupuis. The collodion is 
formed of 

Ralph. Ether, sp. irr. 60 2 ounces 7 drachms. 

Alcohol. »p. gr. 36 . loanee M 

Gun-Cotton .... 1.1 trains. 

Iodide of Zinc .... 11 “ 

Iodide of ammonium is more rapid, but 
does not give so good blacks. The sensi¬ 
tive bath ts formed of 

Eased Nitrate of Silver . . ISO grains. 

Distilled Water . 5 ounces 2SC drachma. 

Acetic Add. No. • . . 4 

Wash, after immersion in the nitrato 
bath, in distilled water and coat with a so¬ 
lution of dextrin of the consistency of 3° 
of the svrup measure of chemists. Develop 
with 

Pyrcmlllc Acid . . . . |5 grains. 

Instilled Water . . 10 ounces 1 drachma 

Citric Add .... 15 grains. 

The picture can be strengthened bv add¬ 
ing some drops of nitruto of silver solution. 
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The manipulation* are the i«ame an for other 
drv process* 1 *. 

th-aeetate of Lead (Sub-acetate of 

Lead). This salt i* formed when a cold sat¬ 
urated dilution of neutral acetate of lead is 
mixed with one-tenth it* volume of liquor 
of ammonia, and act aside; anhydrous crys¬ 
talline needles are deposited. A solution of 
the salt is formed when a solution of the 
neutral acetate is digested on finely pow¬ 
dered litharge until the undissolvetf oxide 
turns white. By evaporation out of contact 
with air. small crystals may be obtained. 

Diactinic. The name given to any sub¬ 
stance which permits the actinic rays to 
pa-s through it. Substances which |>ermit 
onlv non-actinic rays to |>oss through arc 
Called adiactinic. 

Dialyze. A chem ico-phyxieal process to 
separate crystallizable Doilies from non- 
crvxtallizahlc urns by a membrane, which 
allows the aqueous solutions of the crystal- 
lizable lx si it** only to pass through ; the ap¬ 
paratus for this is cull'd a 

Dialyzer. A vessel without top or bot¬ 
tom, having a piece of parchment paper 
stretched over one end so as to form a kino of 
dish. Such an apparatus is employed in the 
pa'paration of gelatine emulsions. When 
an emulsion is placed in a dialyzer the cryw- 
tulliznhle salts of the emulsion pass through 
the parchment (taper, leaving the colloid 
gelatine holding the sensitive salts. This 
process is termed dialyin*. 

Diamond Cement. Dissolve five or six 
pieces of gum uuistic, as large as peas, in 
the smallest («x*ible quantity of alcohol. 
Mix this liquid with 2 ounces of a strong 
solution of isinglass (made by softening 
and dissolving isinglass in boiling brandy or 
rum to saturation), having previously incor¬ 
porated the 2 ounce* of isinglass solution 
with two or three piece* of galbunuin or 
gum ammoniac by trituration. The mix¬ 
ture is to be preserved in a well-stoppered 
bottle, and is to be gently heated by holding 
the bottle in hot water at the moment when 
you are going to u*c it. 

Diapha neotype. A style of colored pho¬ 
tograph invented by Mr. Hawkins, of Cincin¬ 
nati. The method is to take a paper print 
—having previously cleaned a glass a very 
little larger than the print, on wliich is laid 
sufficient Canada balsam to cover it and 
saturnte the paper—and lay it face down¬ 
ward upon the glass, rubbing it thoroughly 


on the back so as to make the paper imbibe 
the balsam in every part and to avoid air- 
bubbie*, squeezing out all superfluous balsam 
over the edges of the glass. fc>et it aside for 
a few hours and then color on the back with 
oil colors, and back it up when dry’ with 
good stout white Bristol board. The effect 
is very pleasing and the picture quite per¬ 
manent. 

Diaphanoscope. A dark box in which 
negatives and positives on glass are exam¬ 
ined with a lens. 

Diaphragm. A partition or dividing sub¬ 
stance, commonly with an opening through 
it. In photography, u partition of a conical 
nr other sha|»c pierced with a small hole 
placed between the lenses of the camera 
tube to concentrate the ravs of light and 
increase the sharpness of the picture. In 
the Voigt lander camera the diaphragm is 
placed in front of the lens. (See .Stop.) 

This term is also applied to the brass or 
gilt bonier separating the daguerreotype plate 
from the gloss in the case. 

A diaphragm, then, is u»cd to reduce, cor¬ 
rect, or destroy the spherical aberration in a 
lens. It is a plate comnionlv made of metal, 
perforated in the centre. A ft (Fig. 71) is such 
a diaphragm; e d, the npertureof it If this 
diaphragm be placed tu contact with the 
leu*, it is nearly equal to reducing the lens 
to the size of the aperture of the diaphragm, 
and as we have seen elsewhere, the spherical 
aberration is considerably reduced, but so is 
the light also. If the loss of light is of little 
consequence, this mode of reducing spheri¬ 
cal alH-rration may be adopted with advan¬ 
tage. Another way of reducing the spherical 
aberration is by adopting, for a given aper¬ 
ture and focal length, two or 
more lenses of the same aper¬ 
ture and the same equivalent 
focus of the siugle len*. We 
huve seen before that two lenses 
of the same aperture, but with 
focal length us 1 to 2 to each 
other, the longer one lists one- 
fourth the sperical alternation 
of the shorter one. Leu* M (Fig. 

53, page 103) hsi* it* focus at /. 

The lenses L uud N are of the 
same aperture as M, but each 
hits twice the focal length of the lens M ; 
therefore each ha* only one-fourth the spher¬ 
ical aberration of M: but L and N together 
have the same focal length as M, and us 
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their aperture* are alike, the combination L 
N has only one-half the lateral spherical 
alwrration of the lens M. . 

Diaphragm iM. Carey Lea’s). This de¬ 
vice is for the purpose of obtaining proper 
exposure for the foreground and distance. 
The diaphragm mav be cut out of soft, dark 
blotting-paper, and attached to the lens 
with paste. Of course the slots must cover 
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the lower part of the lens. The bars should 
not be too wide or too near together. The 
sire should depend upon the diaphragm 
used. Each bar and each space between 
two bars should be leas than half of the 
diameter of the stop. 

Diaphragm Conical. A contrivance in¬ 
vented by Joseph Zeutmayer intended to 



Secure the portion of light admitted from 
the foreground so as to be four times greater 


than that admitted from the skv, thus keep¬ 
ing back the sky portion of the picture and 
allowing time for the foreground to impress 
itself. The same contrivance may be used 
sidewise when, for example, the view i* di¬ 
vided by a diagonal line' to produce b>* 
contrast in the negative by turning the dia¬ 
phragm around to an angle of 4A degrees. 
In the engraving, 1 shows the effect of an 
inclined stop. Observe the much larger 
beam that it admits from below than that 
from above. The engraving is somewhat 
false. The larger beam should be parallel, 
to the right of the lens, rather than conical 
as engraved—or like those of the smaller 
beam. 

In 2 of the figure the conical tube is seen 
with the inclined plate and the opening of 
the stop cut in it; 3 is a section of the 
same wnen set in place. 

Diaphragm for Supplementary Lighting 
of Plates during Exposure. The device of 
J. H. Reed. The diaphragm of medium- 
size opening would represent the one usually 
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used for ordinary work. Into the next 
larger diaphragm have a piece of perforated 
tin cut out and soldered in; through this is 
punched a hole represented bv the smaller 
circle; this gives sharpness, an»l the perfora¬ 
tions give illumination and softness. This 

E lan would almost seem at variance with the 
iws of light, but can be followed to secure 
diffusion, illumination, or localization, as the 
case may be. Cut blanks the size of the 
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stop- adapted to thf Jen*,, from K?hect zinc 
blachenofL, and, utter lit'v have been per¬ 
forated aa- usual, surround the centre opening 
with it scries 1 of auxiliary [>erforaUoiiu of 
leaser st7.c T sc* needed. For diffusion or 
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shortness of exposure, a series of perfora¬ 
tion*. arranged its in cr, Fig. 75, may be rued; 
for ill uminat ion or local (jyiilcli of light, 
b and c may be selected. Jt is apparent 
that the complementary openings co&y be 
arranged at pleasure for the government of 
lights and shadows. 

Diaphragmatic Stereoscope, A stereo- 
scope invented by SignorVatpicelli, offiome. 
T3iinstrument i* very simple ia construe- 
ti-uL. being without lenses or mirror; it con¬ 
sists of a horinontnl rectangular Imx, the 
projHtrtioiLitpfTtfhiuliiroi height, 44- inches- 
breadth, 8 inches, und length, 2-11 inches-. 
The Stereoscopic View* are placed against 
the vertical thee of the bottom; two hole* 
are pierced in the anterior vertical lacc op- 
posite the two centres af the views. Round 
the two &X$* T coincident with the Vertical 
faces of tlie box, two rectangular plates of 
wood or blackened ciintlxniTil turn* of ex¬ 
actly the sauic height as the image*. ami 
ill m iLii S inches in length, serving to inter¬ 
cept i Sir rays proceeding from the two views, 
which, before arriving sit the eye, cross smd 
intersect sit a certain point nearly 1 in ihu 
catiire of the box; and at this apot after 
a alight effort uik| giving n proper incli¬ 
nation to the diaphragms, tin; eyes per¬ 
ceive the images in relief. If after Using 
the relief wp turn the diaphragms round on 
their tucs or hinges set that they are snji- 
ported hy the lateral sides of the hesi and 
no longer intercept it, continuing at I hi: 
same time to regard the image in relief, we 
- tail 3 wittiest a very interesting phenome¬ 
non, namely, we shall .see simultaneously 
besides the image in relief, its two corre¬ 
sponding, ortho two views coupled; nr we 
snail see three images at the mi me time, one 
at about the middle of the length of the 


stereoscope which gives rui effect of relief, 
and two at the bottom, und oven by an 
effort of thf will, we cannot succeed in seis¬ 
ing two images, those nf the projections 
only. These three images appear without 
the aid uf h-n-i*, mirrors, or diaphragm-*, 
because after the diaphragms have served 
to produce the sensation of uppan'iit relief 
and they have been turned down,this SCuia- 
tion continues; at the same time it produce* 
the sensation of the two other images. The 
coexifcte&ce of these images Is awry siji-u- 
i u r pheiiomi non in a physiologicttl point nf 
view, ji s in a view of that hi nil the eye re¬ 
ceive* rays which do not intersect" from 
those which in intersecting constitute the 
apparent relief, and the eye sees in the same 
time distinct images of every point from 
whence_ these same rays proceed., If the 
two projective* or stereoscopic views are of 
com pleJJ 11' ut:L ry colors, the image in retie I 
Appeun* white, as in other stereoscope* with 
this additional peculiarity, that after obtain¬ 
ing the *eHRatiou nf the image in relief and 
turning down the dhiplmtins without losing 
sight of the view, we see three images at 
the same time, one white in relief nnd the 
two others in complementary colon?, which 
arc the image- of the corresponding projec¬ 
tions; [Ids difference nf color aleo adiis 
|i i 11 uai] ey t ? the phy* iological pliumini e min. 
Those who art not accustomed to the oWr- 
vation of optical phenomena will require 
some ^ practice when they first attempt to 
perceive the sensation of relief with thi* 
stereoscope. But those whose eye* arc of 
good conformation ami who concentrate 
their uEli-iiticm to the subject, very quickly 
perceive the object iu relief in looking Along 
the middle of the length of the stereoscope. 
And when they hove once (succeeded iii see¬ 
ing It, it can be perceived at will without 
any difficulty'. 

Dispositive, Transparency; a photo- 
gropli on gljLs- or other transparent material 
which, by transmitted light, appears jitMt- 
live. Serve* for projections, eiihrrgetnenfcj, 
and window transparencies. Such are made 
either by contact printing or in the camera* 

. Diastase. A peculiar substance contained 
in malt which efTccts the conversion of 
starch into d&ritm und grape sugar. It may 
be obtained from a cold infu* ion of malt, by 
adding alcohol, which precipitate* it under 
the form ot a taste le*-, while powder* In 
this state it L: freely aolublu in water. r 
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Diasotyp© Printing Processes, There 

are tWodiiFtkct processes included under thi- 
finm i-, both giving colored iniages Upon 
piper, glass, or fibri^L The diazntvH pro- 
cesg originated by Messrs. Green and Bevin, 
in h generally known :l? the frimn- 

/i«^proct^s, inasmuch il-i priainline — a deriv¬ 
ative of benzole, highly sensitive to light-— 
is used us the baste of the process* By this 
method a positive U produced from a [msi- 
tivk', the procedure teeing a* follows: The 
material (paper or fabric) W mimer&ed in o 
solution of primuline for nva minutes, rinsed 
with water, and allowed to become u I most 
drv. It is tium sensitized by inmiereion inn 
solution of nit rate of soda. and acetic acid 
for thn?e minute-. ngu'isi rinsed in w:itor, and 
dried in the dark, being now sensitive to 
actinic light. The material is now placed 
in pi printingdram-e under a positive oi any 
kind, and exposed to sunlight for four or 
five minutes ; the progress of printing, which 
Is invisible, being judged hy a smalt strip ot 
sensitive primal ute material, cXpOStd along¬ 
side tiie frame and touched with the develop¬ 
ing solution from time to time. To develop the 
print alter ripo&llrv, it U immersed in dif¬ 
ferent. solutions according to the color de¬ 
sired in the print: for yr/totr, phenols for 
Mtmjr, resorcinol j tbr ml, jtemiphthol; for 
Tnarffm, naphtbol-nulphonic acid; 1 part of 
Ur-v-iib-iuinm ii-i-d Ifcing illsHOlvcd in 41M3 
part- of water, made alkaline with caustic 
IK>t:LsJi or soda. If the print is th^ired to 
steov mon than une color, the developers 
mnv be stiflbn«d by the addition of st*tch 
ami applied locally with a slid" bmslu 

IV Inm developed, the print nre fixed and 
made renaouahly permanent by washing 
w ith water. Tin? yellow tinge over I lie 
ground of the print is irremovable. Tin- 
Second iliaznlype process, invented and 
patented by Dr. Feer, in 18851, and thence 
called LYertype, will probably be found to 
pofaeas wider nBefulneSs in photography 
than die foregoing. In this process, the 
image prints out during exposure like a 
silver print, and gives a positive from a 
negative* No after-development i- required 
and tin- ground id' the print remain.' color¬ 
less Printing may be done in .sun or elec¬ 
tric tight. Dr. I’Vtif givi-s the folio win]? 
summary of the nrocfr*. Paper or fabric is 
impregnated with a dilute molecular mix¬ 
ture of a diazosulphonic salt (such as ani¬ 
line, be uz id cue ] aud phenol alkalit-. {sUeh a-s 


phenol, resorcin, and ,1-naphthol), dried in 
the dark, mid afterward ex [awed under a 
negative in the usual way, to sunbght or 
electric light, id r nbuut live minutes. An 
i> V«Me &xo dye te thereupon Ibrtned in the 
illuminated portions of the print, while those 
[■ttrt-i protected by the densities of the nega¬ 
tive from the action of light, retain their 
original and colorless condition. The pie- 
tare is thus developed white printing. After 
exposure, it is pimply washed with water or 
very dilute hydrochloric acid, whereby the 
unaltered sensitive compound is washed out. 
The picture is thus fixed, and wluit dry, is 
tiai'hed. These processes may be utilized 
lor tla 1 rt' production of colored transparen¬ 
cies architect* 5 phi ns and drawings, and for 
printing on woollen or cotton fabric*, -ilks 
etc. It is Important that the fabrics should 
be free from iln-"ing size, etc. 

Diffused Light, Light which diH?' not 
impinge directly, but is arrested and 
diituscil by some medium. As the vari- 
colored rays are refracted mat] uni Iv, the 
objects apjh-ar surrounded with colored 
edge* when viewed through single lemast 
(chromatic aberration, y„ c. 

Digesting. Jtipeniug; i be stewing nt the 
mixed gelatine emulsion in the warm water- 
bath for several day?, to make it more sensi¬ 
tive. Is rarely done now. 

Dilate. To expand; extend; enlarge or 
extend in all directions.; widen; swell. 

Dilute. To weaken by an admixture of 
water, which renders the liquid less concen¬ 
trated. 

Dilute Albumen. Whi te of egg, 14 uanee ; 
distilled water, 1 ounce; phosphate or ei- 
trate of sckIjl, 2 grains ; noua ammonia, 10 
minim*. Mix, froth,, and filter as usual. A 
sufficient:v of this in to be poumi carefully 
and evenly over the washed Aemdthted plate 
aa directed in the Taupenot process, and thn 
plate left, in a horizontal position for tine 
minute; it is then to lie very copiously 
washed under a tap to remove as much of 
the albumen as can be gut rid of. The 
more thorough the wasting the better. 

Drain ami tl.I ovof tho plate, m a finisli T a 

small ouanlity of distifl^l water; drain 
ll in roughly and dry ch-uuly. The develop- 
mynfc is conducted in the same manner and 
with tlu- same material as tbr the TaUpenot 
process* 

Diminution. A- we depart from any ob¬ 
ject it dimini.-bes in size, apparently* "Two 
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parallel line* seem to approach each other 
ai» they recede from the eye*. Thin Is termed 
diminution and appear* to a degree governed 
by whether the line* commence from a near 
point or one far removed. All objects dimin¬ 
ish in an increased ratio until removed to a 


certain distance, when the diminution ap* 
pears less violent. Witness the diagram. 
A represents the spectator, and the line B a 
pavement. The circular line which got* 
through the visual ray* as they approach 
the eye will show the diminished ratio as the 
objects become more distant; and, os they 
have to be represented on a plnne surface, 
their proportions will be as a plane surface 
on D. . 

Dioptrics. Anaclastics. The doctrine of 
the refrangibility of rays. 

Ilo. 77. Fio 7*. 


glass plate into the sensitizing or oilier solu¬ 
tion* in the various processes of wet-plate 
photography. (.See Fig. 77.) 

A form devised by Mr. \\ . Kenyon is here 
given (Fig. 78). The parts are all hi«'kory 
wood, except the centre Iwind, which is u mere 
brace, and the upper Itund, 
which also serves as a brace. 
To use it, preie the upjn*r 
parts or handle together 
with the hand; this cause* 
the forks to fly apart, or 
open, to receive the plate 
on the rests. As the forks 
may thus be made to se| ka¬ 
rate more or less, one dipjHT will answer for 
several size* of plates. When the hand re¬ 
leases its pressure, the forks press the plate 
between them, and there is an end to the drop- 
pingof the plate, for it is immovable. In that 
position it can be dipped, and one dip|>er 
should be kept for that work. After exi*»- 
sure, the plate may be placed in another 
dipper, and thu* held when developed uud 
washed, and if you desire, fixed, without 
moving it- Made as they are of light wood, 
they are very handy and there is nothing 
alkout them to contaminate the buth. A 
coat of shellac or lard renders them water- 




Dipper. An instrument made of glass, 
rubber, wood, or metal, used to lower the 


proof. 

Dipping-Bath Development. Develop¬ 
ment in an upright bath-dish bv means 
of verv dilute pvro developer. The pro¬ 
cess often takes hours, but produces fully- 
developed negatives. 

Direct. Leading or tending to an end, as 
by a straight line or course; to pass in a 
straight line from oDe body or place to 
another. 

Direct Collodion Positives. These are of 
two kinds—opaque ami transparent The 
first such as the a mb retype, the second like 
the translucent gloss stereogram*; but the 
term here applies only to those taken from 
objects direct in the camera For the form¬ 
ulae for taking the first-named style see Am- 
brotype and Collodion Ptmlirr Promo. The 
second style is used for enlarging by the 
solar camera, and for stereograms. 1. To 
take a picture for enlarging purjmses, the 
process for negatives will answer, the only 
rules to observe being to expose in the 
camera but a very little longer than neces¬ 
sary for an ombrotvpe and to develop with a 
weaker solution, being careful to secure 
minute detail* with very little strength in 
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tho shadows. When viewed by transmitted 
light the iharlDWH should apj>enr dun ami 
tTimsIiKont; thi outlines still sharp and 
vigorous, but without ■•parity or blacking. 
*■ After col kw E i Em i id ug, tsensi tiring, and ex¬ 
posing thu plate a» to the ordinary way for 
negati pour on tit-? < Ie IV-1 oper, iiliihJ asMOfm 
tw flic image appears, wash it off thoroughly, 
r«Mlip it iota the nitrate bath for three or 
four minutes, and da n finish the deveiop- 
uuaht. (See Sttrrowpia jTKi >wpartncifiJ) 
DtSC. Fhe fate or visible projection of a 
bodv. 

DLscolojing. Altering the color or hue; 
changing the complexion. In photography, 
removing folnrtng matter from solution? and 
rend&tiogthem us lIoitjls original 1 v Ibnwi 
Discoloring Collodion, Old collodion be- 
comes highly colored by free iodine. This L- 
removed by aiwpE'mimg n ^-tnn 11 piece of zinc 
in (lift liquor and leaving it for several hour?. 

Discoloring the Albumen Nitrate Solu¬ 
tion. (See DceQlariziui} A IbunlUmtc of Silver,) 
Discoloring the Nitrate Bath, Long use 
uUn colors the nit rate balk for collodion 
plates. The best method for render Lug jt 
clear again, is to put the rotation into alarge 
bottle and »taad it in ih? sunlight for a dav 
et twe, and then filter. A purplish precipi- 
nii' fifau which filter* out. 

D Lahea. Tray a, Shallow, square trays of 
porcelain, gloL*-, wood, ebonite, celluloid, 
etc,, for e he different bath*. filter tod 
porcelain dishes an 1 the best, though more 
flip'ii-ive, Very omrefiicD t are the modem 
cyiluloid di-dus (tipping dkhra), supplied 
Wat i ■ tra n* pa re n t I no t toi n, and a strip of ccLJu- 
loid of about one-fifth of the length of tht- 
tray on one of the narrow sides, Forming a 
spare Large enough to receive the contained 
Eluid when examining the plate, without 
taking it out, unlv tipping die dish, 

Dispemon. L lii- in Optic*, the 

division of a ray of bcbrtigengou? light by 
re fraction ini.. :i> ■ •■ .in] ament ravsof varying j 
refrangibility. 

Dissipate, To scatter; to dfcper-e; to 
separate into parts and disappear; to waste 
amv; to vanish. 

Dissolve, To melt; to Ikjuefv,* to con¬ 
vert from a solid or fixed state to a fluid by 
tneain of heat or mixture. 

Dissolvent, Anything which has the 
power uf melting h,f converting n -olid bodv 
iuto a fluid, or of separating the parts of a 
flxed body M) that they Uiix with a liquid. 


Dissolving View. A projection produced 
by a double magic-Jamem from two picture?, 
the light circles of which exactly overlap on 
the screen. Each of the two pictures ropre- 
sent? the same object in dikerent form— for 
instance, a landscape in summer and again 
hi winter. By the use of a ” dissolver," the 
pictures may be made to merge the one into 
the other. 

Distance. An interval of space between 
two objects; the length of the shortcut I ini; 
which intervenes between two ihip^ titat 
are separate. 

Distillation, An operation by which u 
liquid is changed into steam, carried off and, 
by cooling, again made liquid, ThUk done 
ta purify liquids of foreign matter di-roLv«d 
in or mixed with thorn. Water is d Util ted, 
ether and alcohol rectified (re-d Util led j 

Distilled Water. Water ev:tponitcd by 
boi l mg ami again condensed and collected 
by means of a still. This renders it free and 
pure from foreign substance? am] much bet- 
bsr for photographic purposes. (jSe 0 Stilt.) 

Distortion. When w r e describe a network 
of straight lines and hold a convex ton? over 
it, placing the eye at a distance from it, in 
the axis of the lens, only two right-angled 
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line*, at the centre, appear imp; the oihera 
appear curved. When the upper is in the 
reverse position to the lower one, thev ap¬ 
pear j on-cushion shape. Distortion of th? 
Jie?utsvu letiA Jg rt*v‘^rserl + the lin^ sippear- 
iagits the curved sides of a barrel. 

mthioaate. A compound formed by the 
union of dithionm acid and n base, 

DitMomc Add- DithiooJc or hvwHiil- 
l^hmdcr acid i- form nil by tht> cOmblmitioiL of 
two atom- of sulphur 'with live atoms of 
oxygen, unci is usually developed in tha 
toiling bath by Hire. 

Diverge, the opposite to converge,, To 
lend fmm one point and recede from each 
other ; to -luntr. extend, nr proceed from 
a point in different directions. Bay? of 

































DTVI 


130 


DOUB 


light proceed from the sun tad continually 
diverge. . , . .. 

Divisibility. The quid ity of wing iM- 
vL-ible; the property of bodies by which 
their parts or component parti ctes, artcapa¬ 
ble of sewatiofl. 

Divisible . ( 11 pfible of di v ision ; that may 
be (separated or disunited. 

Dormant. At rot j not id action. 

Double Dark Slide. A slide or plate- 
holder which can contain two plates* so ttmt 
two negative* can 1 h« made, independently, 
by turning the hotter, after the first expo¬ 
sure, for the second plate. 

Double Decomposition, W In■ cl i m ) ac nb 
of mixed substances change haws, or two 
bares change their aehls, each having a 
greater predilection for the other acid than 
it Lai tor it- own or n'or erma, the change 
which takes place is tormed, in chymbs.rj, 
double di?i omposition. This action may IhS 1 
bitter umh-r’t:.-n.l by the following diagram. 
Thus, .-olution* ot" sulphate of zinc and 
acetate of lead are mixed : 

0>ropne>l [Son. QnnpuHlaa. 

Sulpb lifts AcstSc 

Bnllptuile [ Belli. ^ Belli. 

zinc- | 0 j Ida n f / \ Oylde of 

t zbic, ktnl, 

Double Iodide, A solution of iodide of 
silver made In the fallowing manner: To 4 
ounces of distilled water add 40 grains of 
nil rate of p ilver, and shake until the nitrate 
is dissolved s then add 32 grains of iodide of 
potassium, and shake vtm as before. On 
the addition of the iodide the solution will 
become turbid and yellow, When the cry 1 *' 
mU are all dissolved allow the precipitate to 
settle, and then carefully pour off as much 
of the fluid a* possible. This precipitate is 
yellow iodide of silver and is quite soluble 
in wafer. Wash it twice in warm distilled 
water. This is now- t.< * bn dissolved, bv fir*t 
adding 4 ounce of distilled water ami then 
PH) grains of iodide of potosium h Jiiul i; bak¬ 
ing, which will leave the solution perfectly 
eieiir. Now add distilled water, u few drops 
at a time. Upon the addition of the water 
the surface of the flotation will beenmu tur¬ 
bid, hut will clear Up again on being shaken. 
Reiieat this addition of the water until the 
solution will no longer clear itself, and then 
add a. crystal or two of iodide of potassium, 
in order to restore its perfect Iruii-purcnvy, 
In thLs state nn exact balance wiil have been 


} Acetate 
of 

iiiiij. 


Htruct between the water and the iodide, and 
it only remains to filter the solution which 
will then be ready for use, 4 , 

Double Lens. An objective cniismimg 
of two combinations, between which the 
, I i : i e 1 1 1 nigm may be placed. It differ* from a 
single combination in being free from spheri¬ 
cal aberration, enabling it in work with a 
comparatively larger ■ -]inning (with shorter 
exposure), These art divided into svmnu-tri- 
eaT and □ on-sy m me tr i ual double objectives, 
as the tiro combination- arc svimnetrical or 
otherwise to the diaphragm between them. 
To [in' tir-t Symmetrical) group belong, 
among other*, the Stein hell aphuiat, Voigt- 
Uuders curysgope, DullmeyerV recti¬ 
linear, Busch.- 1 pa otoscope; to the second 

(nnsVLiimetrical i group, Hciiitieil s Jinti- 

pluut, Zeini' ftnasti.eni;iL^ ami jq.-ichromui, 
and Dallmcyer's triplet. 

Double Periscopic Lena, A photographic 
objective, invented by Mr, J. T. Goddard-, 
of England, who thus"describe it: "A deep 
mm-achromatic uienb'.eus, with a compound 
of an equallv doublc-eoncavo flint (worked 
to radii equal to the concave radius of the 
meniscus), anil cemented to a crown of 
nearly equal focus to the Him ; these three 
lenses, with the concave aides together, form 
a com pound that may be termed ti'.i° or 7 b°, 
without the image moving much from the 
centre of the shadow. The color is corrected 
by the cemented compound being much 
over-corrected, so as to balance the single 
meni'Cus. This compound may lie used 
either aide toward the radiant, oulv the stop 
must be on the sale nearest to the cemented 
lens.” 

Double-Poae Photograph. A photo¬ 
graph in which otus and the ?atue person is 
represented twice. Such pictures are made 
in. the le-uieI camera by means of an arrange¬ 
ment by which the objective or id.-* the 
plate-holder can be, in part, covered. The 
person assumes js. different position for the 
second exposure, during which that part of 
the plate already exposed remains protected 
from the light Also called " freak ” pho¬ 
tographs. 

Double Printing. Printing one positive 
proof from two nr more negative*, Tor in¬ 
stance, if a finely drawn figure of a lady 
standing U wanted, it cannot he obtained in 
one negative if the bend looks over the 
shoulders a little, without having a badly 
formed neck ; therefore, one negative oi the 
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body, carefully arranged according to tJjE- 
end in view, and another of the bead and 
neck are made, :md by double printing one 
pnrt.mil is made of thr two ; thus 1 1 r* || rtrrt L* >u 
and elegance are obroiiied, To do this, print 
n proof that is to act <■- it mask. Cut the 
figure carefully out; thru you will haw two 
picem, one the background and one the figure 
if the picture. Ldace tile negative in the 
press. Put the background e&rcfilltv in it- 
plaoe, upon which put the sensitive shecL 
and print. Then put the print itt the usual 
fh background press' 1 wi lI i the iigurc pinrtEon 
Priced mi a,* ut care fully protect the printed 
portion from the light Then do what you 
please with the background |M>rtinn; either 
%ht It into a nice gray or put a negative of 
stippled background upon it unci print at 
pleasure. Applied in many ways to hind* 
B«ip and group printing. (See ibmbttuU»j» 

^ Doublet, Ah objective, rnnsimcted bv 
Rose, L ouskting of two achromatic lenses, 
each of which may be used as n single land* 
eeujie lens. The combination gives picture* 
which even with stop -? s an 1 free frrun dis¬ 
tort ion, (See Aiusrf\tj>tu7f and Double OL- 
jarthr.) 

Double Transfer Process. A sort of car¬ 
bon process^ consisting in traiuifemng the 
pigment picture tii>t tram its paper support 
Upon gome oLht'r, and from shh to a final 
support, Such pictures are not reversed. cm 
in single trand'er*. even when common (not 
reversed) negatives arc used. 

Drachrn. English weiyht^S.RSft grammes, 

. Draiim's Diy Collodion Process, A modi¬ 
fication of Taujw nut's Cutlodio-alhumon 
Process, The plate of glass, alter eh-antng, 
is warmed, coated with L-ollodiiin, and pensu- 
tjKiid in a pwidvo bath, in the usual way; it is 
Mii'ti placed In a dish, face downward, mid 
washed gently for two nr three minutes, and 
Bt"rf>d ap on one corner to drfttn. 

Drapery. Dre-n of the ^abject, also the 
su rrounding accessories. 

Drapery Chart. The original consisted 
ol pieces of woollen dra|iery of varied colors 
ruid shade-4, arranged ns numbered and plits 
togrophed under a good light, for the guid¬ 
ance of photographers in determining the 
effect of light upon the druses of their 
patrons. The arrangement L* suggestive to 
iliN-e wishing to coot rive some such guide 
Jj r their own practice. It was devised bv 
Air, ySyorge B, Ayres. (See Tig, St). | 



Dropping Bottle. A email bottle with 
ground-in *topple, which has two gutter* and 
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when turned down 
aceim}IUfK|atC4 i Isel f 
or com-*ponds with 
two openings 3 n the 
neck of the bottle, 
from one of which, 
supplied w3lhalnl>e F 
[he liquid can lie 
made to drop. 

D?op Shutter. Hundreds of eontrivaj 11 
have been offered for the Itatan tan ecus ex- 
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posure of the sensitive plate. The •liagrajn 
represents a form iu common use. (r ig. 82.) 

The simplest and oldest form of exposure 
shutter, placed either before or behind the 
lens, consist* of an apparatus with a loose 
piece which, when released from it* place, 
falls vertically across the lens. This loose 
piece has an ape rture similar to the working 
aperture of the leas, and as this aperture 
crof‘ 1 " the lens in its descent the exposure 
i» made. The action is generally controller! 
bv an elastic spring, upon the strength ot 
w'hieii the velocity or speed of the shutter 

depemLs. . 

Draw a Proof. Applied to the action of 
light upon photographic pajxT or plate, in 
the production ot the picture. 

Dry Albumenized Collodion. A term 

applied to eollodio-albumenized plates. (fc>ee 
OMiodio-AlbuiMrn.) 

Dry Collodion. A collodion the peculiar 
properties of which are its capability ot 
retaining its sensitiveness to the light for a 
long time after having been dried upon the 
plate, and requiring no preservative solu¬ 
tion. There are several formulas for mak¬ 
ing this collodion. For instance: 


1. A. Amber .... 
Chloroform 

Ether .... 

. 620 grains. 

. & ounces. 

. 6 ** 

.Filter. 


B, Ether .... 
Alcohol .... 

< inn-cot ton . 

Iodide of Ammonium . 

. 7 ounces. 

S “ 

. 93 grains. 

. 62 

Add solution A and filter. 


2. Alcohol .... 

Ether .... 
Pyroxylin 

. s ounces 

. 1 ounce. 

. 4 grains 


The pyroxylin must be made at the max¬ 
imum of temperature. 

Dry Collodion Process. With either ot 
the collodions noted in the last article ob¬ 
serve the following munipulatioas: Coat 
the plate as usual; excite in a 85-grain bath 
having a slight trace of acetate of silver; 
remove the free nitrate by plunging the 
plate in a vertical bath ot water (not by 
itouring); let the plate drain, and then put 
it awav until required for use. Do not dry 
it bv artificial heat Before developing taek 
the'edges of the film down with spirit var¬ 
nish, put on with a camel's-hair pencil. 
It must be allowed to get dry; then im¬ 
merse the plate in a dish of water for five 


minutes, which done pour over it the pvro- 
gallic developing solution to which a drop 
or two of fresh solution of uitrate of silver 
has been added, and substituting citric for 
acetic acid. The picture comet out slowly, 
but ultimately assumes anv desired inten¬ 
sity. Fix ami dry as u>uai. The films of 
dry collodions are* extremely tender and are 
so'upt to tear and wash off that the only 
safety is to tack the edges as directed, und 
to wash by immersion in vertical baths. 

Dry Developer. This i* a dry developing 
powder suitable for the travelling photogra¬ 
pher. Mix gallie acid. 8 grains; pvrogallic 
acid, 1 grain; citric acid, 1 grain. Make at 
many i>ackct* as may be thought necessary, 
und "dissolve one in an ounce of water when 
required. 

Dry Iodine. < See /orfiae.) 

Dry Plates. The name given to glass 
plates coated with a film of gelatine in 
which a sensitive salt of silver has been 
emulsified, i. is held in suspension. Dry 
plates are now almost exclusively used iu 
all photographic processes, except photo¬ 
mechanical and a few other special branches 
of work. They mav be obtained commer¬ 
cially of such excellence, uniformity, and at 
such a cheap price that it would he folly on 
the part of a photographer save for experi¬ 
mental purjxiecs to pre|»are his own. For¬ 
mula; for the preparation of dry-plate emul¬ 
sions may be found under /'tnuhiotu. In 
choosing dry plates for phot<igrat>hic work 
care should lie exercised to select those 

C roperly adapted to the work in view. For 
imlscapes, interiors, and outdoor work 
without figures, slow', thickly-coated plates 
rich in silver are preferable. For land¬ 
scapes with figures, street views, and animated 
subject* more rapid plates are desirable; 
while for portraiture and instantaneous 
work of all kimls the most rapid plates ob¬ 
tainable give the best results. 

Dry Process. The process or processes 
for taking negative photographs on glass 
with one or more prepared films in a dry 
state with or without preservative mixture*. 
These processes are so numerous that they 
must be given under the names of their in¬ 
ventors. (See also the Oxymtl Procr—; Col- 
fotlio-Afbumen Proem, etc.) 

Dry Process—Instantaneous. Dr. Henry 
DrajKT, of New York, some years ngo com¬ 
municated to the American Photographical 
Society an improvement in Major Bussell's 
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modified tnnnin process by which ia«t.inui- 
neous negatives are obtained upon dry plates. 
It consist* essentially in keening the plate at 
a high temperature during development, the 

5 yrogullic and silver being poured on cold. 

he plates are prepared in the way recom¬ 
mended by Major Hassell (see Ru»aeir» 
Tannin Prorr**). After exposure in the 
camera they are heated in hot water. The 
ordinary developer, which ha* not been 
warmed, is floated on as soon as the plate 
cornea nut of the water, and worked in the 
usual manner. If the plate cools sensibly 
before the picture is «iark enough, dip it 
again in hot water and continue the devel¬ 
opment. 

Dryer for Phototype Plates. A burner, 
c, furnishes a current of hot air which fol- 
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lows the direction indicated hy the arrows. 
The air in the jacket A D B, which sur¬ 
rounds the tube c a', is heated by the com¬ 
bustion of the burner, c; it enters from 
above. into the dryer, a a, by an opening 
made in the side B and A; hence it passes 
in descending over all the horizontal sepa¬ 
rations, which arc bunched in such a manner 
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as to receive in all their length a current of 
hot air. Iluving reached the bottom it 
makes ita exit by an opening leading directly 
into the tube at c, amf by increasing the cur¬ 
rent materially aids the combustion. The 
exterior air enter* the liottoin of the jacket hy 
a small opening at A. The closet of the 
dryer is furnished at the bottom with ad¬ 
justing screw* in order to permit the level¬ 
ing of the interior separations at one opera¬ 
tion. 

Drying Agents or Desiccators. The name 

given to any agent which will absorb mois¬ 
ture from any autatance, gas or liquid. 
Used to prepare such substances for accurate 
weighing or drying, for laboratory purposes. 
Potassium carlmnate, quicklime, phosphoric 
anhydride, most fine powders, and fibrous 
materials are soused. For preserving sensi¬ 
tive papers from moisture, calcium chloride 
is generally used, as in the platinotype pro¬ 
cess. 

Drying Apparatus. It consist* of a com¬ 
mon flour barrel with a sheet-iron bottom, 
top open. A lid should be 
provided two or three 
inches larger than the top 
of the barrel. To the un¬ 
der lid a frame is attached 
almost as long as the bar¬ 
rel. To this fasten the 
paper and let it down into 
the barrel to dry. Tark 
thick cloth around the un¬ 
der side of the cover to keep 
the heat in the barrel by 
packing the joint. Heat 
may l>e supplied by an al¬ 
cohol lamp, as shown. 

Drying-Box for Drying 
Phototype Plates. It is 
made of sheet iron and is 
supplied with a gas tube 
extending the whole length 
of the upper portion of the 
box. The front should be open at two- 
thirds of ita height and a wire cloth sepa¬ 
rate the upper third portion from the other 
two. The front is provided with hinges in 
order to light the burners. The plated are 
placed for drying, after varnishing, in the 
lower open portion, resting on the bottom. 
The wire cloth is used to prevent the alco¬ 
hol from taking fire. 

Drying-Box. A box for drying prepared 
plates for the dry procemt. The box is 
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made of doable lin three-eighth* of oh inch 
all nund, jnil uIhp & partition of the same 
in the middle, This tin box U enclosed in 11 
mahogany tpnc, in order to keep in all the 
bent. The lin ls lundi' to project about 3in.lt' 
an inch above the box t-u allow for Ihe cover 
to shut flown light-tight. In n snilabEi- ear- 
n it on tin- tup of tiiis tin Ihjx put ii hole ns 
large iis possible. with tt screw' to di into it, 
TIlth nigh tEds hole hot winter is poturii in. 
At the huUniu ctimur of the box, on the 
*idu, put another hole with a small pipe 
fitted tiilo it t projecting about half sut inch 
beyond tEie wooden bus, also fitted with a 
screw, which is for emptying the box when 
the water becomes cold. On the nidi's of the 
law lire placed small pieces of tin,, tup and 
bottom, about one inch long and projecting 
ju-t enough to clitic the plute on. Of course,, 
these pieces of tin must he put at an imgie, 
a-- the plate will have to Stand 50 tor drain¬ 
ing. 

Drying-Box for Emulsion Plates. It is 

made id tin. T is a door locked tight, a 
a are shelves of tin » arranged that the air 
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circulate* in the direction shown by the ar¬ 
rows Alter the pints* lire firm IV set they 
are rested upon these shelve. The air en¬ 
ters ai w r and the chimney S creates the 


draught, The gas-fin me / bunts inddethe 
chimney„ tf being the supply-pipe, The 
drying may lie hastened in damp weather 
by a pan "1’ fllsed uhloridi 'if calcium set at 
the bottom of the box. The piece b should 
in- painted with dead black, as well ns the 
lower surlave of the upper wall of the box. 
The door T must lit tightly to the edge?* a 
</, otlicrwiite there wilt be no circulation 
of air. A layer of felt is fitted under the 
d i tor. 

Drying-Frame for Prints, TTCnn the 
prints are removed from th« washing tanks 
they are hung to dry on Line- arranged as 
shown in the figure, Instead of hanging 
tinc-rs across the room to the permanent an¬ 
noyance of all iwiug to and fro, thia 
double, square, light framework will be 
found butter, it is binged at the top. spread 
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out at the base, and than? connected by run- 
vim, making a triangle-shape at the Veils ; 
and across the frame the linen are hung ut 
proper dfetueea apart, and an these fines 
arc hung Iho prillt-i to r|ry, It will be seen 
by the illustration antu-xeil that the canvas 
werven to catch the drep* r tEm> kecfiiugtfae 
floor clean. It also keep? iln frames 'j rum 
spreading out too Ihr, When not ill u*e the 
frames are dosed tngetb« and pikeed on 
one side out of the wav. 

Drying -Boom. After tin- -heel- of paiier 
are aendtized they mir-t W thoroughly dried. 
This may he dune in a I mix. elu-It. or room, 
according to the extent of the ssperatWna. 
For establishments whore these arc large 
the diagram tupresesents a good system. A 
E' i'i. 8i i k a ga* stove for heating' the room, 
If if, the paper ai Contentd to the clips for 
dn. r ing; 0 is a shelf on which the silver- 
hm bottles m well a? the cuUudio-eliloride 


























DRYI 


136 


DYES 


bottle* are placed; ODD arc plates, each 
resting upon two nail*. 


Fio. sx. 



Drying-Rack. A simple contrivance in 
general Use for drying aud draining plates 
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or negative*. Made to fold, of pieces of wood 
supplied with strips of corrugated iron, or of 
wood notched. (See Fig. 88.) 

Drying-Stand for Gelatine Plates. De¬ 
signed by Loon Vidal. As soon as the plate 
is covered place it on a perfectly levelled 
sheet of plate glass, which is kept cold by 
a stream of cold water running under it. 
As soon as the gelatine emulsion lias set 
take it up and insert it into the rack. Tliis 
rook or plate-stand is easily made. A is a 
piece of wood into which is glued the sup- 


I port, It, and the two legs, C C'. The sup¬ 
port, H, holds one dozen pegs, which aliae 
up and down with ease. A spring, E, is 
put on each peg, in order to keep it down. 
On the two legs, C C\ are twelve notches 
corresponding to the twelve pegs. The ap- 
I pa rat us is hung up against the wall of the 
drying-room by means of the hook, F. As 
soon as the him of gelatine has set the plate 
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is taken, and one of its comers is inserted 
into a hole at the bottom of peg No. 1. 
A little force is used to push up the spring, 
and the plate is then put into the notches; 
the spring now pushes down the peg, and 
the plate is firm I v held. The same move¬ 
ment Is repeated lor the twelve plates, and 
the rack is hung up for them to drv, which 
is easy, as there is the space of nn inch be¬ 
tween the pluto*. 

Dusting-in Process (Powder Process). A 

method by which a thin film of gum, sugar, 
and bichromate, after exposure under a 
negative, is dusted-in with graphite powder, 
which adheres to those parts only protected 
from the light during exposure,’thus form¬ 
ing a duplicate negative. Used in making 
duplicate negatives for burnt-in photographs 
and prints on wood fur woodcuts. 

Dyes as Sensitizers. It has long been 
I known that by the addition of dyes to the 
I emulsion with which the gelatino-bromide 
plate is coated, greater sensitiveness to cer¬ 
tain colors could be obtained than is possi¬ 
ble with ordinary plates. The substances 
mot commonly used are the eosin com- 
jHJunds, such os the dyes erythrusin, rose 
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* bengal, cosin, chinolin, etc. These may be 
applied in solution to the ordinary plate 
before exposure, or added to the emulsion 
before the plate is coated. (See Orthochro- 
maturm.) 

Dynactinometer. An instrument for 
measuring the intensity of the actinic rays 
and comparing the powers of object glasses. 
Invented by Mr. Claudet, of London. 


E. 

Ebonite. Hardened rubber, capable of 
being polished; black, horny substance, 
used in place of gutta-percha, for bath dishes 
and trays. 

Eburneum Process. A method of trans¬ 
ferring a chloride of silver collodion print, 
on a plain collodion support, to an imitation 
ivory plate (oxide of zinc in gelatine). 

Ectograph. A gift." transparent positive 
photograph, backed up by virgin wax. and 
colored on the back. The invention of Prof. 
C. A. Seely. 

Effervescence. A kind of nutunil ebulli¬ 
tion ; that commotion of a fluid which takes 
place when some part of the nut— flies off 
m a gaseous form, producing innumerable 
small bubbles. 

Efflorescence. The formation of a mealy 
powder on the surface of bodies; also, the 
formation of minute spicular crystals, some¬ 
times called Jbtrrrt, or saline vegetation, in 
consequence either of the abstraction of the 
combined water by the air, or by the ab¬ 
sorption of oxygen and the formation 
of a saline compound. Efflorescence some¬ 
times takes place on the collodion Him 
in drying after fixing, when the temperature 
of the room in which the plate ia stood up to 
dry is lower than when the plate was coated, 
sensitized, exposed, and developed. A very 
beautiful print of an efflorescent surface may 
be made from a plate coated, silvered, and ex¬ 
posed to the light for a second or two, then 
developed, fixed, and stood up to dry, when 
a stream of cold air can fall upon it. 

Egyptian Photograph. A style of picture 
vignetted with a black background. A dark 
background of velvet is best, in connection 
with Hyatt's vignelter, as shown in Fig. 
90. The outside of the background is 
black and the lighter ground Used secures 


light enough about the head to give it rotun¬ 
dity and proper effect. 


Flo. 90. 
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Eikonogen. C w H t < HO . The sodium 

J NH, 

salt of amido 3-naphthol 0-*ulphonic acid, 
first described by Mcldola in 1881, patented 
as a developing agent by And resen, in 1889. 
Eikonogen comes in small, whitish-gray 
crystal*, sparingly soluble in water, about 
eighteen grains to the ounce of water. It ia 
non-poisonous and does not stain the fingers. 
In practice, eikonogen ia more energetic as 
a developer than pyro or hydroquinone, its 
reducing action being similar to ferrous 
oxalate, giving a clear negative of a blue- 
black color. It is especially recommended 
for the development of instantaneous and 
snap-shot exposures, and may be used re¬ 
peatedly. Negatives developed with eiko¬ 
nogen incline to softness with abundance 
of detail. Its use is also advised for truns- 

E rencies, lantern-slides, and bromide papers. 

the preparation of eikonogen developer, 
distilled water should be Used, and should he 
boiled a few minutes, the ingredients Wing 
added while it is hot. and the eikonogen last. 
The drawbacks to the Use of eikonogen are 
its liability to fog the plate, and its excessive 
rapidity of action in cases of over-exposure. 
Eikonogen in solution mav be preserved bv 
the addition of add sulphite of soda; it 
should be kept in bottle* always full, and 
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eareftilly stoppered to prevent oxidation. 
To prepare cikonogen developer, mix 


A. Sodium SulphiU-' (cry*t) . . 30 parts. 

Klkunogrn (cryst) . . . J8 " 

Citric Arid ..... 8 w 

IVAn*. Bromida .... 2 “ 

Water.4S0 •• 

B. Sodium Sulphite (crj»t.) . . 100 parts. 

Potass. Car bo oatc (C. P.) . 120 “ 

Water . . . . . . VW “ 


For normal exposures use 


Of A . 
Of B . 
Water 


4 volumes. 
1 volume. 
8 volumes. 


Another good formula in 

EikonoKen.125 grains. 

Arid Sulphite of Sodium . • S ounce. 
Distilled Water u> make . . 2S ounces. 


For accelerators, use ether caustic or carbon¬ 
ated alkalies. An important point in develop¬ 
ment with eikonogen is the temperature of 
the solutions; the best results art* secured at 
to* F. If additional intensity is desirable, 
use a** required a portion of the following 
pyro solution: 


Sodium Bisulphite .... 1 part. 

Pyrucallol.2 parts. 

Water.8 “ 


When using eikonogen the acid fixing bath is 
advised, as obviating stains and hardening the 
film, besides preventing frilling and blister¬ 
ing. 

Electric Light. The most splendid arti¬ 
ficial light known. 

Electric-Light Photography. The appli¬ 
cation of electric light in photography Is 
now quite common. Theengruvingheregiven 
represents one of the methods used in the sky- 
lipht for directing this light and is self-ex- 
planatorv. There are tunny inventions of 
this kind, with more or less merit, according 
to the ease and certainty by which the light 
may be directed upon the subject. (See Fig. 

•U 

Electric Spots. Streaks or markings pro¬ 
ceeding from the corners of a collodionized 
plate, ascertained to be due to voltaic elec¬ 
tricity generated by the corners of the dark 
slide. Thev occur only when the corners 
are made of silver wire. 

Electro-Chemistry. That science which 
treats of the agency of electricity and gal¬ 
vanism in effecting chemical changes. 

Electrode. A name applied to what is 
called the pole of the voltaic circle. The 


electrodes are the surfaces of air, water, 
metal, etc., which serve to convey an electric 
current into and from the liquid to be de¬ 
composed. 

Flo. 91 


Electro-Etching. A method of etching, 

by means of electricity, the image on the 
daguerrean plate. 

Electrography. A process for discolor¬ 
ing photographic paper by means of elec¬ 
tricity, discovered by M. Pi'nnud. The prin¬ 
ciple consists in multiplying the numt>er of 
sparks, from an electric battery, which im¬ 
pinge uiMin the surface of the photographic 
paper, following the form of a design, in 
order to multipiv the number of spots which 
are producisL For example: on the surface 
of a spotted plate place u sheet of dry paper 
prepared w'itn bromo-iodide of silver, and 
retain it by means of a glass plate. Then 
pass the discharge of a powerful Leyden jar 
alon£ the metallic ribbon; each solution of 
continuity is worked by a spark, and spots 
are formed on the paper at ull the corre- 
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spending point*. A very exact represent** I 
tu.n of the design which b traced uj>on the 
plate b thu* obtained. ! 

Electro-Photography. The production of 
photograph!* by moans of electricity, or elec¬ 
tric light. This branch of photography may 
be divided into two part-*: 1. Accelerating 
the time of exposmre of the ibtyurrrotype plate 
in the camera by mean* of the ga/nmtc current 
applied directly to the plate. 2. Making a j 
neyntiee or jxmtire in the camera , or printing 
a profrf from a negative, by the rays from an 
electric light. 

Electro-Phototypy. A name given to 
button’s* process for producing half-tone print¬ 
ing blocks. (See Sutton's /Ww.) 

Electro-Silver Plating. The art of «-ov- 
ering a metallic plate with a surface of silver 
by means of the galvanic battery. In order 
to insure a perfectly pun* surface of silver, 
many oj>erator* dep<**it a thin film of silver 
on the daguerrotype plate by the galvanic bat¬ 
ter}. Thb is a good plan, and well rtimv« 
the additional trouble, bv the sU|** rior bnl- 
iiuncy of the pn*»fo obtained. The apjm- 
ratus necessary b a galvanic batten - and a 
solution jar of suitable sire ami shape. 
The solution jar b filled with a solution 
made of 

Cyanide of Potassium ... 2 ooocea. 

Oxide of Silver . jounce. 

Water .... - - »l*n L 

A* soon as the cyanide and oxide are db* 
solved the liquid is ready lor use. A piece 
of silver, larger than the daguerrotype plate, 
should be placed in the solution jar, and con¬ 
nected, by means of a wire with the negative 
(zinc) pole of the batter}'; another wire, 
with a clip at one end to hold the duguerro- 
tvpe plute, b attached to the positive (ropfur 
dr platinum) pole. The plate to be silvered 
should be carefully cleaned and polished, 
a nd , when attached to the clip, plunged into 
the silver solution opposite to the silver foil, 
and suffered to remain until the d«*ired 
quantity of silver b deposited upon it; it 
should then In* taken out, washed with clean 
water, and cleaned and polished a* before. 
Mr. Davie gives the following aw the best 
method of preparing the silvering solution. 
If you wish to prepare 2 gallons of solution: 
saturate 1 pint of pure water with cyanide of 
potassium, until there b an excess of pc.ta>- 
sium in the bottom of the bottle; then add 
to the solution of cyanide aw much oxide 


of silver aw it will take up, which will not 
be lews than two ounces, thus giving a satu¬ 
rated solution of cyanide of silver, and on 
every occasion, w hen this solution is made, 
whether much or little, it should Ik- made in 
the same manner. Fill the solution jar 
nearly full of pure soft water and add suf¬ 
ficient cyanide of silver to coat the plate in 
one minute. This solution requires no filter¬ 
ing; but it should be stirred with a glass rod 
every morning before use. The plate should 
be well cleaned and buffed, and immersed in 
[Hire soft water before it is placed in the 
silvering solution. 

Electrotypy. In photography, the repro¬ 
duction of daguerrotype or other metal proofs 
by the electrotype process. A Bunsen cell 
niid a glass solution jar are all the apparatus 
necessary for the purjmse. The plate must 
be deprived entirely of hyposulphite of soda 
ami gilded; its back is then covered with a 
coating of wax or varnish composed of 1 
rt turpentine and 2 of wax. (’are must 
taken that thb coating of varnish, which 
should l*e applied hot, does not interfere be¬ 
tween the plate and the connecting wire of 
the precipitation trough. The sulphate of 
copper, into which the plute is plunged, must 
be absolved in cold water and carefully fil¬ 
tered. Put the positive electrode (a copjier 
plate, which dissolve* in the jar) in connec¬ 
tion with the negative pole of the battery 
(carbon) and immerse it in the bath; estab¬ 
lish also a connection between the proof to 
be reproduced ami the other (zinc) jade, and 
when firmly attached by means of binding 
screws, it must be immersed in the bath, 
when it will immediately become covered 
with copper. 

Electro-Zincography. The art of en¬ 
graving on zinc by means of the galvanic 
battery. The design is drawn upon the zinc 
plate with a lithographic pencil. A prepa¬ 
ration of gall-nut* and gum-arabic, such aw 
is employed in lithography, is put over the 
plMte and a mixture of bitumen of Judieu 
and Burgundy pitch is sprinkled over this. 
Then remove the excess and gently heat the 
back of the plate in order to melt the pow¬ 
der which mixes with the lithographic ink and 
thus forms a varnish. The plute is then bitten 
in by means of the galvanic battery. (See 
IVtrtto-Zincoymph y.) 

Elementary Bodies. F.lemcntury bodies 

embrace all thjise substances which cannot, 
in the present state of our knowledge, be 
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resolved into simpler forms of matter. They 
are divided into metallic and non-metallic, 
according to the possession of certain gen¬ 
eral characters. 

The elements are thus foundation bodies or 
substances out of which comproiU: bodies are 
funned and into which these can again be 
disintegrated. Sixty-seven elements are 
now known, classified as non-metals, light 
metals, and heavy metals. 

Elementary Colored Rays. A ray of 
light, besides* its bent-producing and chemi¬ 
cal rays, possesses a luminous |>ower derived 
from a combination of various colored rav». 
This combined ray can be decomposed by 
the prism, and each color separately ex¬ 
hibited. These single rays are termed “ele¬ 
mentary colored rays.” (See Light.) 

Elemi. A resin; the product of a tree in 
Ceylon; it is of a pale-vellow color, ex¬ 
teriorly brittle, but soft and tough within; 
having a warm bitter taste, and a fragrant, 
aromatic smell, partaking of fennel. It is 
only partially transjmrent, even in thin 
nlaies; is very fusible, ami has a density a 
little greater than that of water. 

Elimination. Removal, as bv washing; for 
instance, hyposulphite of soda from paper 
pictures. 

Eliminators, Hypo. Many substances have 
been proposed at various time's to remove all 
traces of hypo soda from prints and nega¬ 
tives with a view to rendering them thereby 
more permanent Chlorine in solution; cau 
de Jarclle (potassiumhypochlorite); sixliura 
hy|MM'hlorite; Flandreau’s eliminator (tine 
hypochlorite), and other substances have 
been advised in this connection. Hydrogen 
peroxide is also said to be a good hypo-elim¬ 
inator when used freshly prepared. All 
throe substances, however, are unstable in 
themselves, and sometimes produce reactions 
as dan rengis us hypo soda. The l>est hvpo- 
elimituitor is water, and thorough washing 
will insuro the permanency of negatives or 
prints more effectually than any other means. 

Emery. Emery t«<wdcr, gray to black 
powder of great hardness. Used for grind¬ 
ing and pouching metals and glass. Emery 
paper is made by coating paj»er with glue 
and sifting the powder over it. 

Emulsions. A* understood in photogra¬ 
phy an emulsion is a viscous fluid, such as 
collodion or gelatine, in which a sensitive 
silver salt is held in suspension. Gl*» 
plates coated with emulsions are used in 


negative and transparency making, and 
{tapers coated with bromide or chloride 
emulsions arc used in various printing pro¬ 
cesses. Only a few of the standard emul¬ 
sion formula* can be given here; those who 
desire to look thoroughly into the subject 
are referred to Wilson’s Quarter Century in 
Pftotography, Eder’s Handbook qf EmuUion 
Photograph;/, Abney’s I*hotogniphy with 
EmuUion*, Eder’s .1 fwlern Dry Plate*, Prin¬ 
gle’s Proce**» of Dire Photography, and 
Woodbury’s ArUMyyx, which constitute a 
fairly complete literature of emulsion pho¬ 
tography. EnmUion photography may be 
divided into two classes: first, printing-out 
, emulsions, in which an excess of silver ni¬ 
trate is present, and on which the image may 
Ik? printed out; and second, those emulsions 
in which no free nitrate of silver is present, 
and which require development to produce 
the image. 

Oollodio-Chloride Print-out EmuUion: 

а. Alcohol . 1 ounce. 

Ether. 1 •* 

Pyroxylin. 

б. Stiver Nitrate . . . . 00 ** 

Water . 1 drachm. 

e. Strontium Chloride . , . &4 grain*. 

Alcohol . - ounces. 

d. atric Add . ftl grain*. 

Alcohol . t ounce*. 


Mix 30 minims b with a, add a drachm of 
r anil half a drachm of rf. Shake well and 
coat the desired surface, paper or plates, at 
once. 

Gelatino- Chloride Print-out EmuUion: 






a. Gelatine .... 


Distilled Water . 

. MO 

6. Silver Nitrate 

7 

Distilled Water . 

. 

c. Strontium Chloride . 

- 

Distilled Water 

. 3d 

d. Citric Add .... 

• W 

Distilled Water . 

. 35 


part*. 


Heat a in a water bath, then add b , then 
r, and finally, after well sluiking, add d 
ami liq. ammonia? (0.830), 00 drops. 


Gelatino-Chloride EmuUion for Tranrparen- 
I rie* : 


a. Sodium Chloride . 

Kelson's No. 1 Gelatine 
Hydrochloric Acid 

Water. 

b. Silver Nitrate 

Water. 

c. Nelson's No. 1 Gelatine 

Water. 


W grains. 

30 

A minima. 
1>4 ounces. 
2 K> grain*. 
)<£ ounce. 
30 grains. 
I ounce. 
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Mix ft and r, heat to 60° C. t and emulsify 
a into the mixture. When emulsified pour 
over 240 grains Nelson's emulsion gelatine 
swelled and dissolved in 2 ounces ot water; 
mix well, let set, and wash. 


Gelatino-Bromide Emulsion for Plates: 


a. Silver Nitrate . 

. 200 grains. 

Water .... 

4 ounce*. 

Perchloric Arid 

5 droja. 

b. Potassium Bromide . 

. 170 grains. 

Potassium Io«1 Me 

. 10 

Nelson's Emulsion Gelatine 

. 40 " 

Water. 

. 6 ounces. 


Add liq. ammonia* to a until the solution 
is just clear. Heat ft to 60° C., and emul¬ 
sify a into it. Heat again until blue, let 
cool, pour over 200 grams dry gelatine, re- 
mclt, let set, and wash. 

Gelatino-Bromide Emulsion for Bromide 
Paper: 


a. Silver Nitrate . . .17 grains. 

ante Add .... loo *• 

Water . 3 ounces. 

b. Sodium Chloride ... 17 grains. 

Potassium Bromide . . . 40 “ 

Citric Add . 100 

Nelson's No. 1 Gelatine . . 40 M 

Water . S ounces. 


Emulsify 6 into a, let cool, pour over 200 
grains Nelson’s emubdon gelatine, previously 
swelled in water; melt, let cool, and wash, 
when it is ready for coating the paper. 

Leaped* Emulsion for Watch-Dial Por¬ 
traits : 


a. Alcohol .... 


Etbcr . 

. 1 

pyroxylin • • * 

b. Silver Nitrate . 

. 12 grains. 

. ao 

Water .... 

. 1 drachm. 

e. Strontium Nitrate . 

. SI grains. 

Alcohol .... 


d. Citric Acid 

. 64 grains- 

Alcohol . . 

. 2 ounces. 


Mix thirty minims ft with the whole of a, 
add a drachm of e and half a drachm of d. 
Shake well after each addition, and coat at 
once. 

As both gelatino- and collodio-chloride and 
gclatino-bromide plates, opals, and papers 
can be obtained commercially, of excellent 
quality, the rentier will generally find it to 
his advantage to use the commercial article in 
preference to preparing his own plates or 
paper. The preparation of emulsions and 
their coating on plates or paper requires 
much skill and experience, u(»on which their 
uniformity and consequently the results de¬ 
pend. The above formula; will suffice to show 


the worker the nature of the materials he has 
to work with. 

Emulsion Tube. Used for breaking up 
the emulsion of bromo-geInline for tin* plates. 
(Fig. 92.) 

Flu. 92. 



Enamel. A substance of the nature of 
| glass, differing from it by a greater degree 
' of fusibility and opacity. The basis of 
enamels b a highly transparent and fusible 
glass, which readilv receives a color on the 
addition of inetuific oxides. The base or 
flux for enamels is made of red lead 16 
parts, calcined borax 8 parts, powdered flint 
glass 12 parts, powdered flint 4 parts; fused in 
a Hessian crucible for twelve hours, then pour 
it out into water and reduce it to a powder 
in a mortar. To give this the desired color 
see any work on Enamels. 

Enamel Color. Developing powder. Finely 
powdered glass or j>orcolnin colon of differ¬ 
ent tom's, usually consisting of fusible 
metal oxides, mixed with a flux; used in 
the dusting-in process for pictures which 
are to be burned in on porcelain, fayence, 
etc. 

Enamelling. Giving a high gloss to albu¬ 
men prints by first Smiting them on a hot 
gelatine solution and then squeegeeing them 
on a gloss plate coate* 1 with plain collodion 
and stripping off when dry. 

EnameiUna Sitter Prints. Now that glossv- 
nur faced collodion and et-lntiuo-chloride 
papers are so commonly used in photographic 
printing, there is little demand tor enamelled 
silver prints. To enamel a print proceed as 
follows: Thoroughly clean a piece of plate 
glass larger than the print to be^euauiellcd. 
dust over with tale or French chalk, and 
then run a thin film of albumen round the 
edges of the plate. Now coat the plate with 
plain collodion, and prepare in n water hath 
a 10-grain gelatine solution. Immerse the 
collodionized plate and print into the gela¬ 
tine solution, avoiding air-hubbles ; bring 
the face of the print in contact with the col¬ 
lodionized surface, remove from the bath, 
and squeegee into optical contact. When 
thoroughly dry the print may be stripped 
from its glato support with a knife: tnen 
the collodion film will be found to adhere to 
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it, giving it an ftstnmclr biillisut ^urinee. 
To uniutk'l 11 ri n t ^ without the use ot ft i U ■ ■ - 
cUrm or gelatine proceed ha follows; 

J[ix iisc-gall and alcohol in ifliifll pads 
and let the solution atoml three days. when 
it should be filtered and kept for m 

Cnflt a glass plate with this solution and 
lav iht! prim upon. it in dose contact. Lei 
it ilrv - which requitts about one houf-iM 
p;u*te a sheet of paper on the back of the 
print, thin sheet nl paper being utWrwara 
cimhitl with n mixture of gttm* dsxtfin, and 
a little glycerine. The whole being dry, re¬ 
move it from tlie plate, and it ad I I now; suf¬ 
fice to apply it with throng press-ure on a 
mount previously welted, l« have the print 
mounted with ii lull gl*s». 

Enamels, (-See firfaitut Photoffn 

Encaustic, The method of painting-ill 
heated or burnt was. 

Encaustic Paste, A compound invented 
by SL Clansel for vamtebrng phonographic 
prints. It is composed of Ceylon eletui 
dissolved in the beet oil of lavender; the 
adiliiLon of some nil of clntet dompltto the 
mixture. The preportuiiis are not wwly 
given; they sum men to yield si uauubt' 
ency resembling iluit of a firm pomade, 
which pm yet easily be rpfs&d Upon a palter 
surface by means of the huger*. It must lie 
as firm jls the nianiniillrtSnn during its use 
admits of. To apply it the proof must he 
mounted on cardboard, IViiyii dry and 
tense take the encaustic upon the linger an'I 
spread it i^pnllj, so as just to cover the 
paper, and leave it to set for five or ten min¬ 
utes, according to the temperaturej ihen niii 
the surtiiL'e with a folded-up pod of woollen 
cloth (merino answers bo*u; leave it for a 
short time to further set or luodcnnnd stguin 
mb it Finally, in a few" momenta, when 
more hardened, finish the polishing with a 
fresh piece of merino, moved briskly in or¬ 
der to get a uni firm glosn, A little extra 
pressure will remove any smears arising 
from the presence of no. excess of paste. 
This has been found a great protection 
agsiitihi lading. 

Energift- A name given by Professor 
Hunt to that principle of light which effect* 
all chtinges, rnemirul or molecular, in puIi- 
«hnwm _ Prot Hunt says: Light, heat, and 
photographic power are, beyond all doubt, 
three distinct cliw* of phenomena- Now, 
the science of optics has its nomenclature 
well conti nnytl W established ase, I he 


ocienee of thermotics or of the rraoohrofl logy 
i.'i ulso considered of sufficient imixirtanee 
id have ik nomenclature. It is, there (Are, 
essential to tlu j Kiiccessfial prosecution of 
out Enquiries, that the third id.i-s of phe- 
noamna, which we liave been purticufuriy 
engaged in the consideration of, should liave 
a term hv which it might be distinguished. 
Alight we not then, with strict propriety, re¬ 
garding this principle as the smTn tneryetfo 
power, working In and producing change in 
bodies., adopt such a term sis energensa, %m- 
ergy; or, slightly [mail Tying it, use such a 
coinage os energla, which i- capable of be* 
in« readily adapted lu all the goinbinations 
we are likely to require. If it was [bought de¬ 
sirable to connect this name iHih the sub-ta n - 
tive rery for the purpose iif ex ] >rc*n i ug Eta orieln 
more clearly, we might ws actinergia; out 
it appear* to sue the w r hole ’Object would is® 
kept more distinct and clear bp the applica¬ 
tion of the epithet cuergia, ’.imply to dis¬ 
tinguish the principle without involving it 
in any way with its solar source or it* ra¬ 
diant character. 

Light, heat, and energiu, for It is nets-* 
surv to recapitulate, are the three principles 
(or the inodiftwtions of an elementary first 
principle) detected in the solar mva. The 
first acting upon the organ of vkum, tunl 
awahlirtg us to dlsiinguiah external objects, 
and giving color to all. The second is that 
principle which regulate* the aol id. liquid, 
or ga L s'£iu* state of matter, and which main* 
taihfl this planet in the condition which h 
eartcntial to the wcll-bcnttgof its inhabitant. 
And the third, eneigia, ia that jsiwer which 
efleets all the chaiiga^. whether chemical or 
molecular, which are constantly in progress; 
It is ill at agent which is forever quickening 
all the elementn of growth, and mni[staining 
(he conditions of a healthlul vitality ; and it 
ia no less energetically employed in the pro* 
eesse-s of corruption, which, indeed, are no 
other than the necessary change* of matter 

in its pnvgre-ss from osiv state of org3ini/JiTinii 
to another, Mel km i und M. E. fiasquerel 
hiive both suggested the probabilttv that iho 
Pillar rays are but one principle—light; 
sind that, as thev sire received upon bodies 
ffife rpntly L-unatrtnted. they ptonluce the pbe* 
noddU&a of color and vision, of hem, or 
choiitihdl action* .Mellonl has. indeed, en¬ 
deavored to ex plain a ll the piieu omena o f 
photographic acition, and the |iev’uliar inflti- 
c-nrv of tliu dissevered rays of the prismatic 
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spectrum uj>r»n different preparations upon 
tne supposition that all docucm, even those 
which are the most colorless, possess what 
he calls a chnniad adoration. For example: 
if a sheet spread with the chloride of silver 
is exposed to the spectrum, we find that the 
greatest action takes place over the space on 
which the blue ray* full; whence it is argued, 
from a supposed analogy between the effects 
which would be produced if the spectrum 
was thrown upon a piece of blue cloth, in 
which case the blue ray would Ik? exalted, 
that the r/vrmiail ador of the white chloride 
of silver is chiefly blue. This system of 
reasouing is extended to all the chemical 
compounds which are known to undergo 
change of stately the influence of the solar 
power; and it is also used to explain the 
phenomena of absorption bv colorless trans¬ 
parent fluids. It must be admitted that the 
memoir in which this philosopher sets forth 
his views is one of extraordinary excellence; 
but, although it will explain many of the 
phenomena, we have not a single fact which 
can be brought in support, otherwise than 
analogically, of this hypothetical view. Bec- 
querel founds his assumption, its I have al¬ 
ready stated, on the fact of the correspond¬ 
ence of the fixed lines detected in thedifferent 
spectra. This fact does not appear to bear 
upon the argument. We already know that 
the physical properties of heat and light 
are similar—that they can be similarly re¬ 
flected, refracted, and polarized; and the 
same applies to the chemical principle; but 
it h not, therefore, contended that we have 
arrives! at such conclusions as would warrant 
our determining the identity of all the phe¬ 
nomena of heat and light. I do not mean 
to deny the possibility of their being modi¬ 
fications of some all-pervading principle, 
with which our researches have not, owing to 
their want of refinement, made us acquainted. 
The philosophy of chemistry Inches us to 
regard those bodies as elementary which do 
not admit of decomposition. But at the 
same time it imposes upon us the necessity of 
abandoning the idea that the solar radiations 
are a single indej»endent element, when we 
can resolve them into three independent or¬ 
ders of phenomena. We now reckon three 
imponderable elements, light, heat, and 
electricity. Now, are we not bound by the 
principles which guide us in every step of 
the inductive system, to add to these a fourth 
—cnergia ? 


Energiatype. A process worked out by 
Hunt, also called Ferrotype, in which he 
showed the value of the salt of iron (proto- 
sulphate) us u developer. Energiatype was 
a process for obtaining prints direct in the 
camera, after-development, however, being 
necessary. 

Engraved Blocks. Engravings cut upon 
blocks of wood. (See Photography ufton 
Wood.) 

Engraving on Glass. Producing pictures 
on glass in relief by means of hydrofluoric 
arid and photography. (See Photographic 
Engraving on Guwig 

Enlarging. The operation of obtaiuing 
an enlarged image front a small negative or 
positive is so called. Enlargements, either 
negatives or positives, may be obtained iu 
many ways, of which the simplest is the use 
of an enlarging camera or lantern, obtainable 
commercially. Negatives to be enlarged 
should be as sharp as possible, free from even 
minute defects, possessing good gradation, de¬ 
tail, and contrast. Any (good lens U suitable, 
preferably that with which the original was 
taken.if rectilinear. An ordinary camera may 
!>e used if it can be extended sufficiently to give 
an enlarged image of the desired size. Pro¬ 
fessional enlargers use either the solar or 
electric-light method, which are too compli¬ 
cated for the average worker. Enlargements 
on bromide or salted pujters. or enlarged 
negatives, may be simply obtained as fol¬ 
lows : Block out the whole of a w indow ex¬ 
cept a small space sufficiently large to take 
the negative to be enlarged; put the negative, 
film side toward the lens, into the rabbet- 
slide of the camera focussing screen ; fix the 
camera close up to the space left in the dark¬ 
ened window so as to exclude all light except 
that coming through the negative, the lens 
being turned into the room. A n-flecting- 
mirror or sheet of cardboard should bo 
placed outride the window, to reflect light 
through the negative, at an angle of 45 
degrees. In the darkened room a table or 
easel is placed at the proper distance to 
secure the desired enlargement, upon which 
the |»aper or plate is placed, perfectly vertical, 
to receive the enlarged image. The image 
on this sheet or plate is then focussed, ami 
the exposure made, after which the enlarge¬ 
ment is developed as usual. 

Enlarging Ambro types. In this process 
the camera must be sufficiently large for the 
1 purpose, and capable of being extended to 
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the required length to obtain the size desired. 
A quarter-|>ortrail combination lens should 
be used diaphragmed down to half an inch. 
The ambroty|>e to be enlarged should l»e 
placed in the sunlight, os directed for copy¬ 
ing, and the image drawn on the ground- 
glass to the size required. For either un 
enlarge! ambrotvpc or negative, the u-ual 
processes for ordinary pictures may be em¬ 
ployed. (Sec Lbpying.) 

Enlarging Apparatus. A contrivance by 
which enlarged photographic pictures are 
produced, either by artificial lightordaylight. 
For direct positive enlargements from small 
negatives on bromide of silver |>aper an 
arrangement resembling the usual magic- 
lantern may bo used, or a common camera, 
so arranged in the wall of a dark-room as 
to have the ground-glass illuminated from 
outside by daylight, and this increased by 
a reflector; the rest of the camera with the 
objective is in the dark-room. Opposite to 
it and at some distance un adjustable easel 
carries the bromide of silver paper. The 
negative to be enlarged is substituted for the 
ground-glass, the transmitted light project¬ 
ing the picture upon the paper, widen, after 
exjmsure, is developed into a positive en¬ 
largement. 

Enlarging Camera. An instrument for 
copying and increasing the size of photo¬ 
graphs. (See .So/or Cbmcru.) 


Fio. in. 



Enlarging Daguerrotypes. For enlarging 
daguerrotypes, observe the same method as 


for copying, increasing the distance between 
the lens and the spectrum in correspondence 
to the increased size of the daguerrotvpe to 
be made. 

Envelope. Used for displaying photo¬ 
graphs. Made of various styles and sizes 
ana supplied with u flap which, opening 
backward, makes the contrivance serve also 
as a stand for a photograph. (See Fig. 93.) 

Eosin. C v Br t H,O t . Yellow, matt sub¬ 
stance (coloring matter). Serves in the 
preparation of color-sensitive emulsions and 
films. Ko*in, as well as the eosin colors de¬ 
rived from it, are very good sensitizers for 
green, vellow-green, and yellow in color pho¬ 
tography. Mixed with silversalts.eosin forms 
a red precipitate (eosin of sUver.broiim-eoeiin 
of silver), important for photography as an 
optical and at the same time a chemical 
sensitizer. (See Exythrosin and Erythrwin of 
S'tirrr.) 

Epsom Salts. (Sec Magnesium Sulphate.) 

Equation. A making equal, or an equal 
division. Epiation of time is the interval by 
which apparent time differs from mean time 

Equivalent. In chemistry, is the propor¬ 
tion expressing the weight, or quantity by 
weight, of any sulistanec which combines 
with another sulistance to form a definite 
compound. This branch of science has un¬ 
dermine several changes in its nomenclature, 
and is now named the doctrine of definite 
proportions. The words atom, combining, 
quality, proportional, prime number, etc., 
have been employed bv different authors to 
expivw the same meaning as the phrase now 
generally adopted. It may lie considered 
under three heads or general propositions: 
the first of which is, that bodies combine in 
certain fixed or definite proportion», a* may be 
exemplified in the union of chlorine and hydro- 
yen, oxygen and bismuth. Thus, 36 parts of 
chlorine combine with 1 part of hydrogen 
nnd form 37 —or one part muriatic acid; but 
these bodies do not combine in any other 
proportions. There nre many substance* 
which can combine with more than one de¬ 
terminate proportion; but no combination 
can be formed intermediate between these; 
thus, copper combines in the proportion of 
64 parts with 8 or 16 of oxygen, nnu mercury 
in the proportion of 200 parts with 8 or 1*6 
of oxygen, and with no other quantity. The 
second head, or law, for consideration is, that 
ichen any ttro bodies are combined \rith any 
given i ceig/U of a* third substance, and then 





EQU1 


144 


EQU1 


brought into etnnhmoihm noth mM other, they 
eomhine together in the mute proportion in 
v ftieh they had prfrwtt*Iy United tritfi th is third 

rithttniifv. For example: 6 parte of carl) on 
will uniti,' with 1 ]>jiri of hydrogen nud K 
parte i ►!" oxygen; from this circumstance we 
infer from nur knowledge of the law of defi¬ 
nite prnponinmq thill they wilt unite with 
each other in the same proportion, or, jn 
niher word', that 1 port of hydrogen will 
unite with <5 of carbon, and that * of osv- 
peu will also combine with 0 of carbarn in 
till" manner the combining proportions of 
bodies im determined, and whatever sub¬ 
stance we muy fteki t US a standard of Ooui- 
1 ‘Hiri^nn, It will only In- necosarv to number 
tlie other hndles in relation to the number 
we have attached lo the point of comparison 
in order to determiuE' the proport ion in 
which bodice combine with it und with each 
Either, Dr. VoIhuUon in ton lured the term 
chemical equivalent to denote the numbers 
representing the projuurt Emmie i[Eijintity in 
which different bodies combine together; 
thitr, if the standard of compart sou be Imiro- 
gen l. carbon will Im? 6 t oxygen^ 8. nitrogen 
14. sulphur 16, /stic -34, me- which mi tubers 
will be the chemical equivalents of their re- 
hpcctivL stitefitiiv-, The chemical ei|iiW&* 
lent of compound* I- made by adding to¬ 
gether the numbers representing the (ample 
substance- "f which thev arc tunned; thu.-, 
water is represented by the figure 9, -S oxygen 
4- I hydrogen. of which it is comixwcd. The 
third proposition i~, thni when Qne body eom- 
bittcit tci/h Another ill man than one definite 
proportion, tlquantity of oof of them in the 
different earn bimttiotis will be found fti be double, 
triply or mine to tuple wtiltijfie of the *wille*t 

proportion in tehien it eomAinex 'i'ith a given 

quantity of the other tubdwtee. For example: 
rapper, 64 jtatfO, will unite with oxygen, 8 
parte, to form aeumpound known as the prot¬ 
oxide nf cupper. On- Same quantity, 64 
parts, will nl-o unite with 16 of oxygen to 
form another com pound of th+y same metal, 
i f 11 ■ ileut-ox ale. (rny*Lussac found that u 
peculiar law was also observable in the union 
nr enmb I nation of gaHw \ he found that, 
when they unite together, the bulk of the 
one always ln-ar* n din pie rutin to the bulk 
of the other. Phi r example i half a volume 
of oxygen combines with one of hydrogen 
and one of nitrogen; I volume nf nitrogen 
ej unbi nr- wi th 6 of hydrogen. When bud ie* 
unite Iii more than one proportion the quato 


tity of out of the combining substances Is 
increased by same simple multiple of the 
smallest quantity of it which enters into the 
first eomuliiatioflu The general laws in 
reference to the combination of gases have 
been denominated the theory 1 <u volume*, 
and by comparison will be found to agree 
exactly with the theory ur definite iiropor- 
tiou& 

Equivalent Focus. To find the »-ipiiva¬ 
lent foci i ft of a portrait combi initiat), the fol¬ 
lowing is suggested: 

L. A ami li are the iltetant objeefc, from 
which the rays J, and 1/ arc brought to a 
focus at F P ; on the ground-gin^, equidis¬ 
tant from the centre C, :md the distance l 1 
V* is measund with cumpii^, (These 
rays are what are termed H parallel rays,” the 
distance of the object being so great, in com- 


Fm, h . 



E orison with the focal length, that they may 
e crmddend parallel,} The camera in now 
in met! until the imago of A moves from F 
to C, and the line o Pis drawn along tliu 
edge nf the camera on the paper underneath. 
Then the image of the object l; i- simi¬ 
larly brought 'to C r and the line 0 1" is 
drawn. Next, ihe_ triangle n l 3 1" is com- 
pleted hv setting off the ba^f PF^and the 
Ie-jih. O P, O Pj are evidently the focal dig- 
tnnee. (For simplicity of figure, a single 
lens is taken; tbe prineiide I>. evidently ex- 
aeily the Mime for a cuuibtnatinn.) 

2. The some figure will serve to illustrate 
the second method. In ihin, tin? two ptiinta 
F and F are first arbitrarily niurled mi the 

gn i ; . i: i-1 - it I ■ i-- iIlelI lln- ima.gn‘of a .-ingle 

distant object. A, shall full on P, and the 
IEtu" O F is drawn on the paper by the side 
of the canun. The camera is then rotated 
till tlm image of the mmr distant object ,faIF 
on ttm mark P', and the line O F' is ob¬ 
tained. The construction in this cn-sc is 
evidently the same :is before. 

Equivalent Numbers, The proportions 
in which substances combiuy ore expressed 
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by fixed number-, or bv The multiple^ of 
thpsfl numbers ; tin so an.' termed equivalent 
numbers: Tor exampie, $Op)H~r 1 1 part = i'4 
combines with 1 of I'hhrine — So forming 
' J /j/orjflV nf rvpprr^ 100, the equivalent num¬ 
ber nl the btst-njiTii.Lil siilt. J'jpri'if/tttf 

PfGitOrtwii*,} 

Equivalent Ptoportious. When ..- 

tfiry or t'lanpou m| bodies enter into chemical 
union with each other, they do not combine 
in indefinite proportions, :ls in the case of a 
mixture nl' two llaukjis, nr the solution of u 
saline body in water. On the other hand, a 
certain definite weight of the one Unites with 
an equally definite weight of the other; and 
si" :lii cice-n nf either lie pnsCIlt, it temain- 
free ami Lmrembmed. 1 hu#, if we take a 
singla grain of the clement hydrogen, to pou- 
ven ilmt gram inte water there will tie rv- 
quired exactly 8 grain* ol oxygen; and if a 
larger quantity than tins were added, ns for 
insTitnce if) grains, then 2 grains would be 
over ami above. lfsejiaruia portions of me¬ 
tallic: silver, i>T lfl-S grains each, were weighed 
out, in order to convert them into oxide, 
chloride, ami iodide of silver respectively, I 
there would be required 8 grains of oxygen, 
36 grain. 1 * ehlorine, 126 grains iodine, Then- 
lore. ii nppear* that % grain* of oxygen are 
equivalent to 2(i grain- of chlorine, and to 
i-N anuTis of iodine, - 1 : 11 llial llnse quan¬ 
tities alt play tho same part in combining; 

■| 1 11 1 -ip ir h with regard totheotIter element-; 
to ovary one of them a figure can be assigned, 
which repn-L'ntn the number nf part- hy 
weight in which that element unites with 
others. (See fyprir-ulrut Xtrfftbtrx-) These 
figures arc the '‘equivalent* :r or lt combining 
projHirtiim^/’ and they are denoted by the 
symbol iff the element. (Sc** Xofn- 

te-vji,) The law of equivalent, proportions ap- 
lUw to oompaailds as well els to simple 
■nlit-, the combining proportion of a com¬ 
pound being alwuv- the sum of tlic equiva¬ 
lent of ii^ constituents. Thus, sulphur i- 
hj, ami oxygen *. therefore sulphuric acid, 
or r-H equals 4 **, The same rule applies 
willi n-gan t to salts, - Ta hi, fu r I n-tance, ihe 
nitrate of silver; it contains 

WnwtU .... 1-1 {eqaiv&k-nij 

(Oijevh . , . . +H “ 

Silver , , , . , jos “ • 

Tutul of cq uJ raknCs. or 1 

a ulnleut nf ulirutu of;- ITd 

TW. J 


The utility of being acquainted with ihe 
law of vo ill! lining proiajrtions is obvious 
when their nature is iinaerstocid. As bodies 
both unite with and replace each other in 

equivalents, a simple calculation shows at 

once how much of each elemen t or compound 
will be required in a given reaction. Thus, 
sup]posing it be desired to convert 10fi grains 
of nitrate of silver into chloride of silver, the 
weight of chloride of sodium which will ho 
necessary is deduced thus: 1 equivalent, or 
17b parti, of nitrate of silver is decomposed 
by mi na|ciLv-il i ■ ni , or tJO part*, of chloride of 
■Kxliu i li. Therefore, as 170: (Ji.) : x UK): 36.3; 
that is, 36.2 grains of salt will precipitate, in 
the state 1 of chloride, the whole of tne silver 
contained 111 Integra to* nitrate. Ja the scale 
of equivalents now usually adopted, hydro¬ 
gen. jih being the lowest of all. is taken as 
unity, and lite others are related to It, 

Erythnoaui, A beautiful n-d Co* in -color¬ 
ing matter, hardy soluble in wider,but quite 
so in alcohol ami in alkalies, l.-nl in the 
prepara!am of color-sensitive emulsions and 
plates, rendering them sensitive for yellow 
and green. When exposing such plate- a 
yellow screen should bo used in tlic camera 

us a light-filler. 

ETythrojdji of Silver. A or >m binut ion of 
nilrati 1 r>f sih i'r and erytliro.-iu. Sorvee the 
-a me purpose as cry thrust n, but is a much 
more |powerful s-ciL-iiixcr ihr yellow than the 
latter, ami producing a considerably higher 
general sensitiveness of the plate, \vhen 
a-,3ng Hacb plates, a yellow screen it- not 
needed, except when copying painlino. 
showing much blue color. 

Essential Oils, Iv-nential (oe ro/utift ) oih 
are ehii-dv ohtaifti-d from, [hr flowers, leaves, 
fruit, seci*, hark, and rfaxts of plum-, bvdta. 
tilling them whh water. They arc usually 
more limpid anil I 1-.-1 UttOtOaUs tiiun th« lixed 
nils; but some of them are bntyractHius nr 
crystalline. The majority, when perfectly 
pure, are eolurlrsH, though’ betide recti fica- 
iiou nearly the a bide of them have a pale- 
vet low 11 0 ( a nd some of t hem jl re 1 1 rown s h I m l l , 
or green. Their density fluctuate- a Jitlh- ori 
cither .-ide of water, and they ate sparingly 
soluble in thxtt fluid, terming perfumed or 
retedSeated waters. They popgcai various dc.- 
gn'iTi of volatility, .md evolve the lafor of tlie 
plants frinu which they are dl.-tillial, Ity 
exposure to (he air they tepidly absorb oxy¬ 
gen and become partially converted into 
n-dii. This in tlie causa of the deposit lltat 
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usuullv forms in thorn. Some of the* essen¬ 
tial oil* arc used in photography as solvents, 
and in a few photographic processes. 

Etching. By etching is understood the 
deepening of parts of different metals, stone, 

5 lure, or other materials, by au application of 
ireolving solutions, and is divined into two 
classes, namely: deep etching and relief 
etching. The fluid used depends on the dif¬ 
ferent materials to be wrought upon. For 
etching upon iron and steel u weak solution 
of muriatic acid is used, but for reproducing 
engravings use solutions of pvroliguous acid, 
alcohol, and nitric acid, a solution of iodine 
and iodide of jiotnrea, in water, and a solu¬ 
tion of corrosive sublimate, alcohol, and a 
trifle of nitric acid. Etching on copper 
platen is done with u solution of weakened 
nitric acid, or a solution of copper chromate 
and muriate of ammonia, diluted with vinegar 
or chlorate of potaren. Brass and silver are 
etched with weakened nitric acid onlv ; gold 
with nitro-muriatic acid; zinc with nitric 
acid, pvroligneous acid.and cbloioaceticncid. 
The lithographic stone is etched with nitric 
acid or muriatic acid; glass with hydro¬ 
fluoric acid, or if a dim apiteanince of even 
deepness is desired, use a solution of 350 
grains potassa fluorate, 140 grains sulphate 
ammonia, mixed in 250 grains muriatic acid 
ami 1000 grains of water. With a solution 
of ammonia fluorate, writing may be put on 
glare, having a dim effect. Agate, rock- 
crystal, jasper, and chaleitc should l>e etched 
with hydrofluoric acid. Marble and mother- 
of-pearl reouire wenkened nitric acid, ami 
amoer and ivory, pure sulphuric acid. (See 
Hnlf-Tone, Zinr-Etching, rtr.) 

Etching Daguerrotypes. (See Elrrtru- 

fjrhimj.) 

Etching on Glass. The following method 

of transferring photo-lithographs and collo¬ 
types to glass is recommended by M"ii-. A. 
M. Villon: A print on glazed paper is made 
from the block with the following color: :i 
parts stearic acid, 2 parts asphalt, 3 parts oil 
of turpentine. The print is then held over a 
saucer containing n mixture of 1 part hydro¬ 
chloric acid and 4 to C parts water till the 
hydrochloric acid fumes have condensed ujh.ii 
iL It is then floated on lukewarm water till 
the colors have softened, when it is laid upon 
the surface of the class with the image down¬ 
ward, and prereeo flat with an India-rubls r 
roller. The back of the jwiper is then moist¬ 
ened with a wet sponge, one corner of it 


raised, and it is then stripped rapidly off. 
The glare is then etches 1 with hyurofluoric 
acid in the ordinary way. 

Etching-Paper. The rough, stout owner 
I used for etchings has been recommenneu as 
an excellent mount for artistic lamlsca|H* of 
small or large size, printed in carbon, or 
upon any nmtt-surface paper. 

Etchzaic. A mum* given bv Mr. C. Ash- 
leigh Snow to a superior half-tone etching 
which has had special manipulation by his 
own methods. 

Ether. Ether is one of the most iuiiM.r- 
taiit chemicals used in photography. It is 
obtained by distilling equal parts, by weight, 
of sulphuric* acid anu alcohol. 1 1 the 
formula of alcohol be eompard with that of 
ether, it will Ik? seen to differ from it in the 
possession of an additional atom of hydrogen 
and of oxygen; in the reaction the sul¬ 
phuric acid removes these elements in the 
form of water, and by so doing converts one 
atom of alcohol into an atom of ether. 1 lie • 
term tu/phuric, applied to the commercial 
ether, has reference only to the manner of 
its formation. Ether is neither aeid nor 
alkaline to test-paper. Specific gravity, at 
U0°, about 0.720; boils at 98® F. The vapor 
is exceedingly dense, and may lie seen pass¬ 
ing off from' the liquid ami falling to the 
ground; hence the danger of jssiring it 
from one bottle to another if a flame Ik* near. 
It does not mix with water in all propor¬ 
tions ; if the two are shaken together, after 
a short time the former rises and floats on 
the surface. In this wav a mixture of ether 
and alcohol may lie purified to some extent, 
as in the common process of uMuhinrj ether. 
The water employed, however, always re¬ 
tains a certain isirtion of ether and ac¬ 
quires a strong ethereal odor; washed ether 
also contains water in small quantity. Bro¬ 
mine and iodine are both solubte in ether, 
ami gradually react ujHin and decomjMjse it. 
The strong alkalies also decompile ether, 
slightly, after u time, but not immediately. 
Exposed to air and light, ether is oxidized 
and acquires a peculiar .odor. It dissolves 
fatty and resinous substances readily, but 
inorganic salts are mostly insoluble in this 
fluid. Hence it is that iodide of potassium 
iui«l other sulntanres dissolved in alcohol are 
precipitated, to a certain extent, by the addi¬ 
tion of ether. The purity of the ether em¬ 
ployed is a matter of as much importance in 
the manufacture of collodion as that of any 
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other ingredient; this point mnst he attended 
to in onler to secure good result**. Some of 
the characteristic* which render ether unfit 
for photographic purposes are: a |>cculinr 
an<i disagreeable smell, either of some essen¬ 
tial oil, or of acetic ether; an acid reaction to 
test-paper; a property of turninc alcoholic 
solution of iodide of potassium brown with 
unusual rapidity; an alkaline reaction to 
test-paper; a high specific gravity (it should 
not be higher than 0.720) from superabun¬ 
dance of alcohol and water. Ether which 
has been re-distilled is always the most uni¬ 
form in composition, and especially so if the 
second distillation be conducted from quick¬ 
lime, carbonate of potash, or caustic potash. 
These alkaline substances retain the impuri¬ 
ties, which are often of an acid nature, and 
leave the ether in a fit state for use. The 
rc-distillation of ether is a simple process. In 
dealing with this fluid, however, the great¬ 
est caution must be exercised, on account of 
its inflammable nature. 

Take ordinary sulphuric ether and agitate 
it with an equal bulk of water to wash out 
the alcohol; let it stand for a few minutes 
until the contents of the bottle separate into 
two distinct strata, the lower of which (water) 
is to be drawn off and rejected. Then in¬ 
troduce caustic potash finely powdered, in 
the proportion of 1 ounce to 1 pint of washed 
ether; shake the bottle again in order that 
the small portion of water still remaining 
may be thoroughly absorbed. Afterward, 
set aside for twenty-four hours (not longer), 
when it may be probably ols*erved that the 
liquid has become yellow aud that a floccu¬ 
lt* nt deposit has formed in small quantity. 
Transfer to n retort of moderate cajiacity. 
supported in a saucepan of warm water and 
properly connected with a condenser. On 
applying a p?ntle heat, the ether distils over 
quietly, and condemn** with very little loss. 
Lore must !>e taken that none of the alka¬ 
line liquid contained in the body of the re¬ 
tort finds its way, by projection or otherwise, 
into the neck, so as to run down and con¬ 
taminate the distilled fluid. In order to 
preserve ether from decomposition, it must 
be kept in stoppered bottles, nearly full, and 
in a dark place. The -toppers should be 
luted i^nd tied over with bladder. 

Ether is u*ed photographically in the 
manufacture of collodion and some kinds of 
varnishes, and in the preparation of some 
papers. 


Ethoxo Limelight It has been suggested 
that for optical projection ether may be 
used as a substitute for the hydrogen gits. A 
light obtained by a mixture of ether and 
oxygen is called the cthoxo-limelight. The 
use of hydrogen gas, however, is more con¬ 
venient and safer in practice. 

Euryscope. A doable objective, con¬ 
structed by Voigthinder (symmetric), in¬ 
tended for all classes of phot4»graphic work. 
Very like the nplanat* in construction, 
possessed of great sharpness and depth, and 
twice as rapid a* the orthoscojie. 

Evanescent. Vanishing; fleeting; vola¬ 
tile; liable to dissipation, or to become im¬ 
perceptible. 

Evaporate. To pa— off in vapor; to <~- 
cape and be dissipated, either in visible 
vapor or in particles too minute to be visi¬ 
ble ; to convert or resolve a fluid into vapor. 

Evaporation. The dissipation of a fluid 
by means of heat. Evaporation is had re¬ 
course to, either for the jmrjxisr of recover¬ 
ing a solid body from its solution, or to 
strengthen a solution by the expul-ion of 
some of the fluid matter that forms the men¬ 
struum. Under ordinary circumstances, it is 
confined to the surface of the heated liquid, 
and is therefore either slower or quicker in 
proportion to the extension of that surface. 
Hence has arisen the adoption of wide, 
shallow vessels for containing fluids during 
their exposure to heat for this puqtosc. It 
lias been found that evaporation prnceesU 
more rapidly when a current of air is made 
to pa— over the surface of the fluid, as in 
this case the vapor is prevented from resting 
on the surface and iui|>oding the process by 
its pressure. On the small scale, shallow 
capsules of glass, Wedgewond-wnre, porce¬ 
lain, or metal an* commonly employed as 
evaporating vessels, and then an* exposed to 
heat by placing them over a lump or nuked 
fire, or in a water-bath, or sand-bath, accord¬ 
ing to the temperature at which it is proper 
to conduct the process. The term “ sponta¬ 
neous evaporationis applied to the di—ipa- 
tion of a fluid by mere ex|*>sun* in open 
vessels, at the common temperature of the 
atmosphere, aud without the application of 
artificial heat. The celerity of this kind of 
evaporation wholly depend- upon the degree 
of humidity of the surroundiug air, and dif¬ 
fers from the former, in which the rate of 
evaporation is proportionate to the degree of 
heat at which the process is conducted and 
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the am a unt of pres&ure nn the surface of the 
liquid, Evaporation in twwj is conducted 
under the rwcivfr of an air-|>ump t or in Jin 
ot tenanted atmuepbere, produced by filling 
m t«bc1 with, steam, by which means the air 
j* expelled, when all comnunLiention with 
thf external atmosphere is cat off, and the 
vaiH>r i-01 lienees by the application of cold. 
Fluids aw oho evaporated in air-tight re¬ 
ceiver over sulphuric acid, by which they 

3ire continually exposed to the action of a 
v i ■ rv drv atmosphere. iVTicn such o recei ver 
]y. connected mth an air-pump in action, 
[■‘vaiiiorftiiftii proccotte with incrcoMcJ rapiditj, 
:i n ■ l i 11: ■ ■ ri-r- odd E- prod Lied 
Evaporator for Silver Solutions A tiller] 
bottle in dosed by a stopper perforated by 
two bole through which one short and one 
long ghga lube paae*. reach lug down to the 


no. t*. 



bottom. To the short, tube an India-rubber 
tube is fastened and the other end of it is 
connected with a barrel of water, Aa soon 
a* the water is turned on the air i* drawn 
through the long t ube am 1 bubbles up throneh 
n silver solution, removing nil the alcohol in 
3, vhtv short time, A i- ;i h"lr to iii’vrt tlo- 
bmtiei for filling the barrel with water, now 

closed.. . , 

Excess, In chemistry, more than the 
ornTH-'r proportion; more of one ingredient 
tium another; mere than am be dissolved 
by a given Quantity 0-f fluid. 

Theidt fl, In photography, to acusltize; to , 
render a plate or pipwicnutivc to the light. 


Excited- When a pimp or paper is 
rendered sensitive to the light, it is termed 
ex-riVed, 

Exciting. T 1 a- act o f apply E ng a nens it i ve 
Buh>tanee to the photogenic plate or paper, 
either by immersion i.r rubbing. 

Exciting Bath, The sensitising solution 
into which the plate or paper i- immersed 
to render it impressible by tight. 

Expansion of Paper, Must kinds of paper 
expand when wetted, T b i s fact is o f Import¬ 
ance ill printing portraits, when cure should 
be taken tH.» cut the pieces of pais r so that 
they will all expand in the same direction,to 
avoid distortion in the finished prints. It is 
also important in preparing titho-transier* 
when registration of several images is n- 
qulrad. 

Exposure. In photography, the act of 
submitting the dagtierrotype plate, or photo¬ 
genic glass, or paper, to the action of light, 
either in the camera or in tin? p riutingyframe* 
There are diilfetent method* of using the 
camera to obtain photographic impressions; 
but the nne in general use is to place the 
camera in ih proper position, and when the 
object k brought to show well upon the 
ground-glass, withdraw tin- bitter and put the 
cOited plate in its place, When the ground- 
gloss is withdraw^, cam should Ik; token noi 
to remove it too suddenly, or purttoh'w of du*t 
in the camera may be act in motion, which, 
by settling nn the plate, would form black 
specks nod spoil the picture. Before re¬ 
moving the ground-glass, :il*o, be sure to 
replace the cap Of the tube. After the dark - 
slide has been removed from theplate-siiield, 
the cap should tie removed from the tube 
and the light admitted Into tins box. As the 
tjmft of atpoutn' depends u pon the intensity 
of' the light and the quality of the lens, ii is 
impossible tn give definite instructions in 
the matter; and experience atone must de¬ 
termine how long each plate U to he exposed* 
In determining the time, some account must, 
be taken of the color of the object Lo be 
copied, as nil colon ate not equally pboto- 
gEsnic. TIuls itie yellows. Light green-, nnd 
reds, jmd other bright colony lmve very little 
action, The photogenic intensity of tight 
decreasei Very sensibly in proportion :l- the 
aun approaches the horizon, Thus 014 u line 
durntner's day, with a cloudless skv, between 
the hours of Leo and four, small fractions of 
seconds only art' necessary for most k.'X|i*o 
sores* whilst before and after those hours a 
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miit'li loDp;r lime is nccftwnry. We mitst 
also take intonccrmut the state of th*> ntuiiny 
ri]n'rt% ji> tins exposition is much retarded if 
it ia the leant huy, or of a Yellowish appear¬ 
ance. In tits event of the first fail- 

inp, the * ^nit^r nhoulil niuJce another iniiDe* 
dintely, and he may be almost certain of 
succeeding in this second trials The foltow¬ 
ing are some of the indication* by which 
the operator will know wliet her he has left 
the plate in the camera too long or too short 
a ll 111■ -. For the the exposi¬ 

tion will have laiir-ra.- 1 " long, and the im¬ 
pression will be “burnt ^ or * v Sfl ia rizai, " when 
all the objects are apparent, hut with an 
inverse intensity to that which they had in 
Nature - that ia to say, the whites have be- 
cwne bluish, ami those parts which should 
he liiiu'k are morn or less approaching to 
white. It will lie known when the plate baa 
not remained sufficiently long* when those 
objects which have received mo*! light 
are reproduc'd rcry duUnr/fy, nod when the 
other object* appear distinctly traced and 
too dark, or else are not at all apparent. For 
the ctoftwlitti j f ifute the indications arc; If A 
jmitift be tiNti*rr-&Epotf*I f the features have 
an unnatural black and gloomy appearance, 
the dark portions of tha drapery, etc., being 
invisible; if tuwr-cjlyo'd, the face is usually 
pule and white, and the drapery indistinct 
and misty. Mucli, however, depends upon 
the dress nf the flitter and the manner in 
which the light is thrown; if the upper part 
nf the figure is di ided too much, the face 
may be, perhaps, dip la.«it to lie seen. In a 
negatirr the n/ui^r plate develops 
slowly, tty continuing the action ot the 
developer, "the high lights become very btnci r 
hut the shadows are invisible, nothing but 
tli" yellow iodide being seen on those ]nir- 
ti-tinji of the plate. After treatment with the 
fixing agent, the picture shows web an a 
positive, but by tmuHtnUted light nil the 
minor details are invisible; the hsiiige is 
black anil white without any half-tone. An 
0 rrr-cj}MHd negative il«-ve!ops rapidly at 
Amt, hmi soon begins to blacken slightly on 
every part of the piste. Alter the filing 
often nothing 1 can l«s svi:n by reflect'd light, 
hut, a uniform gray surface of metallic silver, 
without any appearance (or at most, a very 
indistinct one) of an image. tiv fra ns mitt® I 
light the plate may appear o f a red or brown 
color, and the image is faint ami dull. Thn 
clear parts of tin- negative being obscured by 


the fogging, ami ill" half-shadows having 
acted so long iiH nearly to overtake the lights 
there Is a want nf proper fintrurf, hence the 
over-exposed plate is the exact converse of 
the undeT-cxposed, where the contrast be- 
tween lights and shadows is too welt marked, 
fmm the absence of intermediate tiuir. A 
negative which has received the proper 
amount of ex|ujsure will possess the billow¬ 
ing; eliaraeteristies after development: The 
image is partially hui not fitlly seen by re¬ 
flected light. In the case of & portrait, any 
dark portions of the drapery show well as a 
positive, hut the foutun— of the sitter are 
aixelv to be discerned. The plate has n 
general aspect as of fogging «Ajid u j 
irtettt*, but rmt actually established. By 
transmitted light the figure i- bright, and 
appears to stand out from the glass* the 
dark shadows are clear, without any misty 
deposit of metallic silver; the high lights 
bladb almost to complete opacity, The w/$r 
of the image, however, varies much with the 
state of the bath and collodion, and with the 
brightness of the light. When y-iu have 
shut off the light, take the some care in 
daring the slide of the shield as recom- 
mended for placing the shield in its place, to 
avoid particles af dud. 

Expression, h II rt, the ills ti net and Datu¬ 
ra I exhibition of character, or of sentiment 
in thg characters represented. Expression 
is a general term, implying a representation 
nf an object agreeably to itj nature and 
character, and the use nr office it i- m have 
in llift picture Of dutue, The forr* of i'\- 
reariou h not generally sufficiently studied 
v photographer; hence it ia that the large 
majority of photographs represent the tiub- 
jeet with a sameness of attitude und general 
chnracteriRticH that make them disagreeable 
and in some coses disreputable, Every pho¬ 
tographer, when called upon to rake the ; ^r- 
tr.iit of n lady or gentle man, should by ue 
means possess himself of a knowledge of 
the main characteriataca, taatia, and habits of 
bin sitter, and endeavor to bring out the most 
prominent feature so ns to represent it in the 
picture- holes -ire worthless in Chi-- brunch 
nf tins art. If the Operator li.L-s not thi; 
natural taste arid ability 10 scire at once the 
wlrnle nature of expression necessary to rep- 
resent his riitir truth full v, he is unfit to 
practise the iwautifiil art nf photography* 
Expresstype, A proc--s*. so named by W« 
Cronenberg, in whose institute it ii taught. 
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Fabrics Printing on- Prints from photo¬ 
graphic iB gri i™ may be obtained on nbm^t 
3tny textile tubne 5iy' variim* me thuds. For 
iLi' production of prints in colon nn linen, 
cotton, of silk, *ec Diaxoiype Proem*. Linen 
costed with gu latino-bromide einulsioip i?- 
obtainable enmiuendilly, on which bromide 
prints Hiiitable Jbr a variety of artinn e anti 
eotomcreijii purposes may l>e had, ^ illun'i 

recently iujhIu known u proves* of nbotn- 
dveing by which colored prints ure ontatn- 
fiiile on *ny fabric, In this process the fab¬ 
ric n treated with a bichromate mu I EiJmoo- 
nium meui vanadate and then exposed to light 
It in then brought into contact with u deriv¬ 
ative of anthracene, and a colored print re- 
*uli>. Fur printing on cotton, at] k, or wijd len 
fabric, or canvas for pain ring. immerse the 
fabric in ei solution made up of: 

AtnEuafilum OSpriila . . , " iwri 

WMtdl of two eeits. 

When i1ry t nensituw by Immersim in a lift or 
70 grain silver hath. Tone, fir, ctc, t as 
11 ■, 11 :i I. ' Sei ■ f tii i ) K 1 " 1 ■ 3y - -1 -j i?i c : is ■■ ] - i I k 
is obtainable. 

Facstmile. An imitation of an original 
in nil its traits and peculiarities. A photo¬ 
graphic copv of an object is a facsimile «d 
that object. 

Fading, Li-ing colors becoming In-- 
vivid; decaying; losing fresh ness or vigor. 
Unfortunately photograph* are very liable 
tr, <kstmctiun from certaincause*, which tie- 
atractiott is termed fading. The prim ipid 
causes of findingara: imperfect wathiwj; over¬ 
toiling ; impcrjtrt juration ; Mid matter left in 
thr paprt itjfrr wwmAiji^ r ominture; ihe mode 
of momtinfj; fiufphureftetl fitjftra$m from fhf 
abnorpbat; bad paper, Keeping deleterious 
chemicals in the toning room will also eauM' 
fading- I n wash! ug tbe print it is abs*>1 u tclv 
fteegssary to get rid of every particle of the 
hyposulphite of «odfl taken up by the paper 
during rixitig T or sulphuriration tnkca place, 
which eventually dwtroys the picture. From 
13 to IS hours' immersion in running water 
Is necessary to effect this, and a little ulter- 
Hip'iiglng will do no harm. II running wutyr 
is imt to Ik; had the prints must In* soaked in 
several change* of water, mad well sponged 
on both sides over a ghisi ahtb, or passed 


through pressure roller* repeatedly until the 
taste oF hyposulphite ofeoda is out percepti¬ 
ble. ( 9 ft' Wmhing Mnrkhtt.) It 1 * 3 t I SO 
nei-'essarv that nit acidity should be washed 
emt, or got rid of previous to washing, by 
submitting the print to very weak dilute 
in mu lOiuuoniu?, say % or 4 drops to llie pint 
of water. * her-toning t-an he avoided by 
watching the operation closely, so as to avoid 
“ yellowing >p i he high light* of the print. 
When sufficiently toned (either when the 
toning and iiviEig an- done separately or :il 
the -sme time), the high light* will present 
a brilliant whitish npperiraitee and the shnd- 
owp. ivilL be dear ami souii-transparent; at 
rhis stage, no mutter whui the rtiAr may be 
ihc print should lie taken run :sml jdaeed in 
the waahingdrougli. Tin yellowing of the 
print indicate?; .suiphurigation. and, altlmugh 
[hi* iJul's not cilwuys ctiu^e fsuUng, it should 
be avoided. Imperfect fixation i* the result 
of either tms stsort 'ir 1 ;h> long immersion in 
ihe bath; the pmper length of tini»‘ U itidl- 
ented by the brilliancy of the white* and 
deurm-- nf the sliadow.H by reflected Light, 
ami ihi 1 di&appi^anmrr of the trans-parent 
mottWflppcariLuec,,flt first given hv t he by|.io- 
sulphite, by transmitted 1 iglit. V\'iih care in 
these man i puht ions pcnmmcticy in ivy Ihc ob¬ 
tained, provided w r e u-c paper Of u lirm tex- 
tLin? iiEid hard size. Mount tbc print?- mi neu¬ 
tral cardboard with pure fresh starch or gum- 
arabic paste; protect them fmm ui 4 ii?.iure 
and the attack of nidpbxireUeiE hydrogen 
fn>tu the itmoaphert'. Wt -dionld ui-n men¬ 
tion that care should l>e t-jJceu, in the drying, 
to hung the prints i n :l rnoin free fnmi dele¬ 
terious Vapurs, which may arisi 1 from dal 
go*, or any obnoxtuu* chemical, auch its 
cyauirle of potAsrium, hydrosuLphuret oi'arn- 
iti 11 ji. 1 , orpotassrittm. (fk-e ^otphttnitinff.^ 

Fahrenheit, (iSve TJtcritinniiter.) 

Falling Front. Its nmie cauieiw, in- 
tendeil fur outdoor work, the fmnt bourdon 
which the Lens 5 a fixed is sy constructed els 
to be movable upward or downward, so a* to 
obtain more or less foreground in the pii'ture 
.t-i disind. This in called a rising or falling 
front. It is only n i he to«?i| u iih care, as the 
shifting of the lens, up or down, alter* its 
position with regard to the centre of the 
plate, and eaUHe* unequal illtimhuition. 

Fajgieria Carbon Process, Up the 
moment when the plate is impressed by the 
action n flight. Mr. FargietVprocy*^ is iden¬ 
tical with Mr, Fuuncy a, or, wnat i* thesume T 
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with Mr, Poittvin^; but bomid that point 
no hi tnilarity usiidB. He takes pun 1 white 
gelatine, 1L-. free from alum iis pi>-'ibli\ and 
dissolved aiwiut '1 drachm* in 1 pint of water; 
ti- thin solution Llu adds a drop or two of Btm- 
uionla to precipitate any alum that may be 
preseiii, and then incorporates K> grain* uf 
the purest carbon intimately with the liquid. 
Tiie lurlmii in that obtained Irom the 
combuste in of coal gas. To effect t he I'nm- 
plete incorporation of die carbon with the 
solution of gelatine, the mixture ^iilil he 
well worked under the pestle in^ n ghi** or 
puree lain mortar, adding also by grain* of 
Eiii limmatn of [Hitassa, previously dissolved in 
the smallest poiidhle nusintity of water. A 
portion of this mixture is poun" I upon a piece 
of plate plus.-, and dried at a penile temjwra- 
turo, net exceed] ng 140 5 F. Xfah done, the 
plate is placed under u negative and exposed 
to light lor nne ur more minutea, HCiPordipg 
to tlm intensity of the light Thus far Mr. 
Fargiers process present* ua novelty; hut 
thenceforward it differs very materially from 
other known [iroresiws, In the latter, when 
the plate is conveyed to the dark-room, it U 
washed witir water, to remove fineh portions, 

■ ■ t" tin? gelatine ns have not been acted upon 
by the light, h aving the insoluble portions 
which form the picture by the curium they 
Contain, But Mr. Kiurgier dm> not proceed 
in this fashion; for experience ha- shown 
that Hi in rmigh mode removes all the hal t- I 
tones mi d leaves only the opaque blacks, in 
Cfiu-icqucuee of the solution of these jHirtinmn 
of the gelatine rorttiguous to the slight!? 
or dor* .! jh irti im> n f the lm age. To avoir t th is 
inconvenience, he has overcome the difficulty 
in a very ingenious manner. Instead or 
ura-diing the upper surface of the gel urine. 
Unit which lus.i received the Iuhuhouh action, 
in a direct manner, he places ir on a suitable 
support, iL]|i! then washes the lower surface 
of tliu him, so that only such portions aw are 
really soluble lire removed, leaving upon the 
Mi|ipirt the mwt delicate Imlftouw and the 
finest detail*. Tu accomplish this remit. he 
proceeda os follows.: When the plate is Taken 
from the printing- frame into the diui-room, 
he pours if] 0 v.?r the gelatine sUrfitce a layer 
of thick non-iodixed collodion; when thin 
has become dry, he places the [date in a dish 
■if water, coltod inn. uppermost. Tin' water 
penetrates beneath the collodion and soften* 
the gelatine, which soon become* completely 
detached from the plate and floats in the 


water; the g]a>4 in then removed and the 
washing cautiously continavd, When this 
■s concluded (it must be jH-rforuiLsl in a di-h 
with a white bottom and perfectly fiat), a 
sheet of gclatini/ed paper is desirously ap¬ 
plied to that surface of the gelatine which 
was originally in contact with the glass. It 
Lulljen-n willi tin 1 greatest facility I ■ the 
paper, jiili] presenta, when dried, a perfect 
picture with ull the eharas of Nntniv's chi- 
a jqsl-ii ro. In dextrous h am Is very beaati iii l 
n-ults may he obtained, 

Fecrtype, The name given to rulor.'d 
prints produced bv the lMasmtypo process 
invented bv l)r, iVr, which see. 

Fermentation. This term in gem'rally 
employe*l to designate the a pout Ml GO II* dc- 
i 'i u tipi m lion of deaf I organ! cm alter. W U e it 
vegetable and atibun.! mutters are espied to 
the action of the atmosphere, beat, and moiv 
tun?, changes occur in their tiomjmsitfun : the 
union of their ultimate component* i* de¬ 
stroyed, and the [Articles thus net at Liberty 
recombine, but in such a manner ns to furm 
new compound* entirely different from the 
siiWih'ik from which they were generated; 
the uioiiti common result of these changes! t* 
the formation of alcohol, carta mi e acid, ace- 
tic add, uml ll nnuneoua unpleasant smell, 
Femor's Albumen Process* A plate of 

glass of the *tpreot8€(<pic s-iw IH first donned 
and then Stuck upon t holder having li long 
hum llu. It in first held bunion tally and 
ini Li zed albumen is- poured over it. It is 
then held in a vertical! jmsitloii with tin* 
stick he tween the hands, and mode to re¬ 
volve Li! ways in the -ame direct inn, so 

jls to drive off the excess of albumen. The 
iodized nlhumen is ouulc thus: l 11 grains 
iodide «f pitiL^ium are dissolved in ci few 
drops of water, and the solution added to the 
white of one egg; the whole i- then in-aton 
up, fllluTVisI to '-cttlo, and strained in the 
usual way. The slbiimenixed plate in next 
dried in adrying-bov tn the fidlowing way: 
The box is made with gnuivui like n i■■ iren- 
mon plate ImiX, intis whtsdi the plntes any 
put, but so far apart sis to allow of the inser¬ 
tion between every pair af ft thin piece of 
hot baked MToin ■,vrj«Ki. which absorbs the 
sieucu and dries tlieui in a few hours. Any 
du;*t which may get upon the plate while 
drying may be removed before sens]lining 
with a fine-pointed stick, holding the nlate 
on d level with the £■ ve k<tWi'«n it ami the 
light. To excite Ibe dried 4i!buim>ulzed 
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plate it is immersed in a bath of neeto-ui- ' 
tratc of silver which tong use has rendered 
n-t black us Ink, It is then washed in dis¬ 
tilled water nml dried. The views are not 
taken in a bimjcutur camera, but with indy 
fljiL- lens, and one after the other, from 
eiatiom wide Apart-, The tight picture is 
token on the left end of the plate and fire 
rer*ct,na that there i- no need to rut the neg- 
ative in order that the priiinimiy come right 
in the stereoscope. The development is 
effected by a saturated solution of gallic 
acid ivjtli n Litik' nitrate of silver added. 
Tiie gallic ucid is filtered into a small silver 
cup, and heated to IStr over a spirit lamp, 
A few drops of aceto-nitrate Wr then added, 
and it is immediately injured over the plate, 
which hi a provtoudy been wetted in a dish 
of water. This hot developer brings out the 
image very quickly, anil after a time the 
pinto becomes stained. Tin? devtdo|*5r is 
then poured off and the status cleaned away 
by. rut thing the film with a tuft of cotton* 
wind. After this apparently rough treat¬ 
ment, which does ti*i harm to the film, some 
fresh developer is heated and poured on us 
befuru-; and this is repeated until ah the de¬ 
tails are brought out and proper intensity 
idUiumiil. The pic Lure is then fixed in hypo, 
and washed in the usual way. No varnish 
j.s required. 

Ferric Acid, This add i* prepared ly 
mi.xinc 2 drachms finely pul verges 1 iron fil¬ 
ings with 4 drachma pulverized saltpetre In | 
ini 8*ouiiee crucible, heating to pi glowing reil 
on red-hot coals. Whom combination lakes 
plfice on one side, show n by the evolution of 
light and white fumes, remove it from the 
tin". As §oon as the deflagration of the mix¬ 
ture ll&a ct'UWi), HcrflUC nut the mass oti a 
roul plate by mcana of on iron spatula, The 
produet is el dark-reddish mass, Ibrmirig a 
syperb cherry-red solution with water, which 
quickly IIiidergoc* decomposition. 

Ferric Oxide. Oxide of iron, protoxide 
of iron, peroxide nf iron, an ail combina¬ 
tions of iron with oxygen in different pro¬ 
portions. From these oxides result salt*, 
in any of which are Useful in photography. 

Ferric Salts. Combination:' of the ox¬ 
ides of iron with acida ondothersubsteiici-s, 
ami li.inning A class nf sails verV useful in 
photograph v. but the natures of ail of which 
have not been fully investigated. Many of 
them have been used ill the preparation of 
sensitive piq^c-m, hut their management is 


not vet under complete control. The UfiC of 
the salt pratosulphnto of iron in develop¬ 
ing i* tils' only one well understood by oper¬ 
ators. (See Ftrro^ (S/tinfrfyf*r t Enerpiofype} t 
The protoSLilphuteand proto nit rate of iron are 
the two iron sailts most utjefuj in photography 
and are principally devote I to 3» develop¬ 
ing process. (tice ZJnv-iwjTiiHg, Ptoiiumiphat^ 
nnd Protoaitraie vf /mw.) 

Ferric Salts, Iron "liters tm,, lw ,, 

hinjitiiirL- with oxygen and acida ; (1) ferrous 
naltji; (2) ferric wilts; the first are mostly 
soluble in water, of greenish color, readily 
oxidize to r still higher degree, and act as 
reducersj their addition throws down the 
precious metals from their solutions in the 
term of powder. Ferric Bftlbs are of yellow 
to reddish-yellow color (exceptions: ferrous 
oxalate is brown, ferric oxalate green), and 
do not net as reducers. Ferric oxide, both 
that found in Nature and the artificially pre¬ 
pared, is used for polishing glitu and nietnK 
Femcyanlde of Potassium. ft,d pm- 
date of potash. K^F^C.N)*. Red, bril¬ 
liant crystals, making a yellow powder. 
It is n-ed in gi'latinc emulsion for re¬ 
ducing too intense negatives aud in tEie 
uranium intensifier. 

Ferrocyanide of Potassitun. Yellow 

pimsiate nf potash. h^Fr'ldN^-f-SH^O. 
Large light-yellow cratals used l,s an ac¬ 
celerator in pv regal fin and hvdroqninone 
developers. 

Forrocyanate of Potash. The ferro- 

eyflnito of potash may 1 h' procured by ili¬ 
ghting Prussian blue in liquor of pot&sea, 
until the nlknli is neutrAlieed, filtering to 
separate the peroxide of iron, ami evaporat¬ 
ing the fluid, when lemon-color@d tmrapar- 
cm tour-sided tabular crystals, soluble in 
b-s (ban their weight of water, perfectly 
neutral, inodorous, and haying a slightly 
bitter taste, will be pirKiured. When exposed 
to 51 tcnjperatnro of less than 21li° eac jj 
equivalent of the salt parts with threieijujiv- 
aJeriEs of water. A sol ution of this a alt Is 
uspfl to fix the energiatype picture. <t4ee 
ii/i tftjiatwt*} 

Ferro-Cyanic Aci d. This acid contains 
3 equivalents of cyanogen, I of Iron, and 2 
.1 kydrogeu, im equivalent number being 
FIS. It is obtained by adding to the ferro- 
cynnate id [iotasb in snlutiou a solution of 
hydrwulphuret of barvtes, us Eung re any 
I-:.-. tf.il.Lic- -.i L;, -- pltuv.'and filtering, the nre- 
■eipitatc being washed uurl dissolved in a 
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quantity nf water, v- to Ik? decomposed hy 
sulphuric acid, taking cart not to add it in 
excess: el sulphate ot buyta will he preiipi- 
biUd and die lll;L i 1 ubtiined in twliitioa. My 
allowing the solution to evaporate apontlll- 
C" m - (v tin* ferm-tymiic acid maybe procured 
in yellow crystals of a culm - form* It red¬ 
dens the vi’^i-iuhlr blues and neutralizes the 
salifiable h^iTi; it ia decomposed by ei- 
pisure to light, absorbing oxygen, and de- 
imsitinig Prussian bine. 

FerTo-Cyanotype. (See fy:w4w*.) 

Ferro-Tartaric Acid. This jul-Iu is ccim- 
P*d of l LHptiVi tartaric arid, I protoxide 
nr iron and 2 water, its equivalent no tuber 
being 13ft, Tikis. Inis lieen lined in the cyanic 
tyjn? prortw by adding a solution of nitrate 
of si Ivor of the specific gravity Ll^K) to the 
acid, up, jrr. 1,023. A precipitate falls which 
is entirely re- dissolved by moderate heat, 
and a yellowish is obtained- This 

solution is spread upon the paper and ex- 
[" ■si.'il sk ill In iiLui-L u* iLli- light for a few titt* 
ijttda; at fir-t no Impression is wien, hut 
mmhi, rvi'.u away from the influence of lights it 
develops in mi in-tunt. and at hist beconuw 
intensely’ bluet. If the paper hus been 
thorcmgfy dried in the dark it jH5we~*cs the 
singular property receiving an impression 
imperceptible ter die eye, hut which becomes 
instantly visible by breathing upon it, or by 
holding It over steam, " 

Ferrotype. This name was mice given to 
the eneruxitype process, devised by Robert 
Hunt it is now e^tdusivt'ly applied to tile 
process by whieh collodion positive are pro- 
■ Iil. ciI ..it ihin iron pish-, 

Ferrotype Process. A method of malting 
direct pooitivis' hi the camera on black or 
chocolate-colored iron plates, highly fur¬ 
nished, 'They may lie marie by the wet cello* 

1 1 i < ■ r L or drv gehitio< .-kromidv of SI Ever pr^v-. 

Ferrous Oxalate iPeroialato of Iron, 
Sosquiuxalate of lion), Fe-(C\0 4 ),. Yel¬ 
low precipitate, difficult of solution, funned 
by treating chloride of iron with oxalate of 
potash. Used as retarder in oxalate of iron 
developer, also as reducer of over-intensc 
negjitivesE, and in the |ireparation of platinum 
paper,. 

Films. Transparent skins, cotltcd on one 
side by bromide of silver gelatine emulsion, 
used instead of glass plates. These films arc 
Inade of gelatine, collodion, celluloid, or 
jsinjritw. Thyv have the advantage m'Ui- 
ing lighter and h-.-* fragile than glass. They 


arc soli I i n rolls, or cut to alio, Sheets of 
cellnti iid film, or gelatine with a matt surface, 
are adapted to many uses in photographic 
wort, such jlh focUBS] llg sr rtetts, :ss a * Up) tort 
in - i roe of the photomciduanicul processes* 
and for the jinKTuetiou of lantern slides by 
other than photographic methods, SileEi 
riTfectiM are also used for the product urn of 
soil effects in photographic printing. 

FUin aide. Thut side oi' the pirn a or 
film, which is coated with the Ugh t-se us stive 
preparation. 

Film Photography, By means of trans¬ 
parent celluloid films, coated with gelatino 
Imunidt! emulsion, nil kinds of phem. graphic 
work can be dune, without the use of glass 
or paper aa the support for the sensitive sur¬ 
face. Allhouglt tlie use of films ktsiead of 
glass was suggested by W. B. Woodbury, as 
early u* 1871 , it has only been made practi¬ 
cable during the bust too years, Excellent 
getatmo-bromide filin-. are now obtainable 
commercially, the best being those nianu- 
factorcd by Unrbutt, Seed, ami Kustman. 
Till 1 principal LL1 1 V11 • | r : | LT- i [ !'i i I Lt>d by the 

use oi films instead of glass plates are the 
saving effected in weight and bulk, non¬ 
liability io breakage in hum|Kirtiifiqi] and 
auLiiijiulation, lem tendency u< halation, and 
Lhc small amount ol rmim required for stor¬ 
age. A gross of plates, packed,, will measure 
Iti inches In lu icli!, ■■' idly the same number 
nf ill ios measure only -1 iuchcs and weigh 
k-s^ than ones-sixlh the weight of the platirs. 
Gelatin"i-bnnnidc films, urthmdiriimatu; :md 
ntherwise, ary eepemnlty ruiapteil for tourist 
<ir hand-cantara work. The mm*ipu!a,tion 
of films its in alftnsHt all respect# identical 
with That nf jilit- plates* lor use in tin* 
camera thev require a film-carrier in place 
of the nsuai plate-holder; it 1# better to de¬ 
velop til in# singly, fit¬ 
ting them into si vap- fir. w. 

tttahe-d metal carrier 
or frEime to keep them 
fiat during deVb*hq»- 
inenL A [irenarcsl de¬ 
veloper is obtainnble 
ctmnneninlly which 
Inis the property of 
datcenmg films, obvi¬ 
ating any tendency to 

curl: its composition 
i- uukutjw'n. 

Filter. A st ml nc r ; a piece of cloth, pa per r 
or other substance thrrjiij|h whieh liquids 
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*n> passed to remove impurities or foreign 
matter. A filter tor photographic purposes 
is ln-st made by using a funnel ami m-erting 
si piece of tillering pa]«r: take a recUingm 
Lir mere of paper ami Ibid it as indicated 
hy the diagram, Fig. fid. 

1 Filtering- To purify it liquid from aus- 

f ended Impurities by mechanical mtAn», 
or this, pocoila fubstoaces are used such :w 
unsized paper. flannel, cotton, etc., which 
;l]L> iIV of thu liquid padding through, but 130 
solids. 

Filtration. Straining; the act of passi ng 
through a Hirer; the sepamtioa of liquids 
from BuLtancts mediimWUy suspended in 
them. 

Filtering Apparatus. -I is a piece of 
wood 1 inch, sawed out Wf the circumfer¬ 
ence of lie demijohn 11. D is a soft with to 
hook into the -nvw E. The whole may he 
fastened to the mill or ehewhere ait- proper 
height. Provide H with neork, through which 
passes aglus-i till"' "I ord inches long. Oflttho 
eork it* represented at F. The demijohn with 

FIQ. nr. 


the solution is invert* 
ed over a funnel con- | 
fcain inpr the filter. The 
Uprights H II support 
the place O and keep 
the demijohn from rest¬ 
ing oil the funnel. The 
funnel U supported by 
Hie shelf I, which in 
tum rests on ihu brackets J fastened to the 
wall or ebe where. 

Fig. 98 is a filtering apparatus devised by 
Kcv, lir. f’larence A A Vondm Liu. and designed 
to keep the filter lull during the operation. 
Place the bottle on a shelf or stand, above 
the level of the filter. The tube L should 


din far enough down into the liquid to draw 
off the amount wMied. The other end should 
descend deeply 
into the filter. Hie Fn, is. 

tube tt sit one end 
teaches just In,'* 

3iaw the mouth of 
the bottle, the 
other end Mng 
fixed at the 
height in the bot¬ 
tle at which you 
wish to keep the 
solution, .‘sturt. 
the apparatus by 
Bucking the liquid 
into the tube b. 

It will How slend* 
ily until it reaches 
mad so close* the 
lower cud of lire tube ti r for, by elating off 
the ingnis! of air into the bottle, it stops any 
further How till the liquid in the filler again 
sinks Mow the end nf o r The minute is is 
clear, the flow iviil again commence, to stop 
a* before, when n is covered. When the 
liquid In the battle sinks below the end of b. 
the whole operation ccjsscs. 

Filtering-Paper, I n-iml, porous inipwr. 
In making a paper filter, take ll piece of the 
paper of a size proportionate to that of your 
funnel, and fitvt doable It from corner to 
corner in the Jbrm of JI triangle, which is 
sigain doubled into a smaller triangle, and 
round off the nnpular portion of the margin 
with el pair if ncissiri; this forms a cone the 
apex ifj which js placed downward in the 
funnel. Another method ts to double the 
paper Once, and then fold it in the sanie way 
you WOUtrI :l fan, observing so to open it arid 
lav it on the tun no I that » -n trident interval 
lie left between the two to permit of the 
Free percoliition of the liquid. 

Filtering Gelatinous Liquids. i he fil¬ 
tration uf collodion, m'bd'ne wiltitioiis, and 
varnishes fit quite difficult, owing bj the 
rapid evaporation of the solvents- Several 
methods have l*eeu devised to facilitate the 
operation. For solutions of gelatine, gum* 
n ruble, etc., tin- Pillow inn may be adopted: 
A cylindrical ve-sel, of I i Lock tin. is made of 
sufficient capacity to hold ft or 6 ounces of 
water, !Lnd to admit of a vessel l^'in^ t-up- 
pentlcd above the surface of this in the in¬ 
terior—lire height altogether must lie suffi¬ 
cient to admit the funnel, Tin- water i» 
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Ftt Hig ht to ihe lwiljfig-juHrit. -lil> I 'In 1 
which fills the Interior uf iLe :md of 

irour*i? surround)* tHf 
glutinous sol ut i on , 
keen* it in a stulc of 
pcMeetly moiiageable 
liquidity fis long its is 
required, A piece of 

sponge or tuft of Cdltun 

ifi lightly pressed into 
Ike neck of the lunnci. 

i'Vtfr /or Otttmiion. 
Take ti common glass 
chimney and invert it 
m a bottle, (S-f Fig. 
PfU Cork op both _ 
puds of tbu chi nmey, 
cut (i hole through the 
lower cork. and place 
therein o glass tube 
reaching troni the 
bottle to the chimney, 
Chit o few niit-i in 
the Hjmie cork etii l 
wind clean cotton 
about it, when it is 
ready for use. Pour 
the collodion into the inverted chimney and 
let the ope rot ton of filtering tnkr it* cour-e. 

Under, A small lies, lUted w ith a lens and 
gtouiid-el&ss, forming ji miniature camera. 
Lit tael u>d T* i many hati'l-camiTa.-, :linl um-i] t-i 
secure a representation on it reduced sente of 
the view obtainable in the camera proper 
WLthoui rwutrsi? to the larcer ground-glu** 
screen of the camera, The ideal finder should 
ha a-i nearly the sire of the fia-u^ing screen nf 
the camera firoper as L* [ajssthlc, and should 
he well sunken below the surface of the 
camera box to avoid reflection, which would 
prevent the discernment of the invite. The 
ordinary under is generally so Mull it' to be 
nf little uaqaavoaia a guide in coin [losing and 
selecting the objects to be included, 

Pinger-Prints. Francis Gallon suggests 
that if the tip of the finger or the thumb is 
smeared on a pad holding printer's ink, care¬ 
fully impressed upon papier, and enlarged by 
photography, a ready means of Identincutiuii 
ts gained, useful fi>r paj.-jKirt-. etc. 

Fixation. The net of Avine;; stability; 
firmne?*. 1 

Fixed, Made i^niumem, A photograph 
is sail i to be * v fixed" alter having hecn sLilo 
nutted to the Ll tixkig batlT'and well washed. 
(SSee Fofr’ay.) 


Fixing, 1 In 1 name given to the opreation 
of removing from the filine of negative- or 
auditive- tha sensitive salt unajfoctcd by 
light or development, This operation, which 
renders the image permanent or further un¬ 
alterable by light action, should properly he 
termed clearing. In the wet oolMinn pro¬ 
cess, ovanide of poUL—hiui was used Ihr this 
purpose; ibr gelatine dry plates, albumen 
and chloride prints etc... hyposulphite (or 
thiosulphate) of soda is used. Among the 
otlie fHubetnnccs su e gested a re am rm >n l mu I rv - 
uosulphite, sodium sulphite etc,; hypo soda, 

1 11 mere r, is gene rid ly u^ei 1. I ti printing cm 

C lam paper umiuonia is advised as tin excel - 
-nt, fixing agent. For Using gejatine nrgu- 
tives the bath usually employed is computed 
of 4 parts of water and 1 part hypo soda. 
For albumen prints the proportion should be 
1 li>5; ibr chloride emulsion prints a weaker 
solution of I part of hy|>nx«la to 10 or llfl 
parts of water fe recommended on account 
ot' the extreme delicacy uf the image iri this 
pn>C**ss, Bv x 11 ite workers an acid fixing 
bath lor negatives is thought to passe*.-* cer¬ 
tain advantage^ while others have claimed 
that the addition of alum to the hath gives 
clearness ami a tough film. 

Fixing, Theory ot The last process hut 
one in photographic manipulation, The 
agents few this purpose arc varioa-. but cyan¬ 
ide of potuaaiitm, and hyposulphite of soda 
are now unite mally employed in preference 
to all others, (md in a majority of case- the 
latter only is used. Ammonia i* a good fix¬ 
ing agent’ for paper prints, hut i* seldom Used. 
A sensitive Inver of chloride or iodide of 
silver, on which an image has been fanned, 
cither with or without die llIhI id .l develop¬ 
ing agent, must pass through this pree-s in 
order to render it in destructible hv diffiiged 
light, It h true that the image itself i- -utEi- 
cientlv pennaoent, and cannot la* said., in 
cored language, to nets I fixing; but the nil' 
changed silver salt which surrounds it. 
lining still sensitive to light, tends to be dy- 
composed to its turn, and so the picture i- 
kid. It is. therefore, necessary to remove 
this suit by applying some chemical agent 
capable of dissolving it. In order that 
nnv body may b« employed with success as 
a fixing agent, it is required not unly that 
it should dissolve unchanged chloride or 
iodide of silver, but that it should produce 
no injurious etf- "tupou the same -alt reduced 
I by light. fIda solvent acriun upon the i mng^ 
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ns well j is upon the parti that surround it, is 
most liable to happen when the sgcuey of 
light alone, without » developer, fins Been 
employed, In ilmt case the darkened hurfaco, 
nut bgj«g perfectly reduced to the Metallic 
state, rciiuuR* Molutale to a certain extent in 
the fixing liquid. SolutlOD of Cyottwfe of t 
potawm* is a moat energetic agent in die- j 
*ol\ ing the insoluble silver enh- far more so, 
in ptbportloo to the quantity used, than the 
hyposulphite of soda. The salt* ure in all 
canes converted into cyanide*, and exist in 
the solution in the form of soluble double 
sales, which, unlike the demMe iodides, lire 
ij,,L affected by dilution with water, (ya#* 
ide of potassium is unadopted for fixing p«*i- 
i i v , iItoofe npun cliloride of silver; and even 
when a developer Inis been usbst, unless the 
solution is irjlf mbly dilute, it is apt to attack 
the ami dlwwlvc it. It is very little 

n-e<l mi account of ita pohonoiw nature. 
Ilt/jwHfjthitc of *adu U employ^I not only "ii 
account of its (treater safety, But because it 
is lurin' eco nomleal. The fart that the silver 
contained io mt ordinary fixing bath is pre¬ 
sent in the suite ol hyposulphite must Ijc 
bone* in mind, because title salt is liable tu 
undergo peculiar chemical changes. Iodide 

offillvH'T !s dissolved by by f" ■sulphite ofla 

more slowiv than chloride of silver, oml tlic 
amount event mil ly taken up is less, 1 his is 
explained by stating that during dissolution 
of iodide of silver, hid ide of wtlium is funned; 
and this iiHmEiuL iodide has a prejudicial 
effect upon the o ntirmnnee of the process. 
Chloride of sodium has not the same action, 
neither has bromide of sodium, conscfpiontly 
the correeponding silver salts dissolve to_ n 
greater extent than the iodides- JwMonvce, 

although Xgood fixiiiiramnt for paper pr-H.IV, 

is little itsod an account of same slight diffi¬ 
cultly - iu its action. It dissolves chloride of 
silver rendily. but not iodide of silver; Bence 
its use is i‘i mlined tu the paper prints. Evm 
these cannot be advantageously fixed in am¬ 
monia unless a deposit of gold has been pf 
vioiudy produced by the timing process A 
peculiar and nnplesLsant red tint is always 
caused by ammonia acting upon the darkened 
material'of the sun picture as_it count* from 
the printing-frame; but this ia obviated by 
the employment of the gold- With am¬ 
monia the best praportiooa for the hath are 10 
drop* aqua timmoniie to l pint of pure water. 

Fixing Ambrotypes. Either solution of 
cyanide of potassium or of hyposulphite of 


soda may lie used. fur this purpose. The 
formula? an) as follows: 

A, IlypcflulptaKc of Sod* . . . i cninna. 

Water . - . - 1 piiH- 

& E’j'inide of PottwSnm , . ^ oimoc, 

WntC? - ....... I plot 

Filter after solution. Some operators add a 
little chloride of silver. The solution may 
lie poured over the plate, or the plate may 
lie immersed in the solution, if the latter 
method i r- employed the solution must he 
rcpcnteij.lv filtered; and when it becomes 
too weak fresh must be made. (!See Awbro- 
typ«.} 

Fixing and Toning Bath, A bath in 
which the fixing am i toning substances are 
combined. The formula; thr these baths tire 
verv numerous; many of them will be found 
under various headings. 

Fixing Bath. Aqueous solution of hypo¬ 
sulphite of uodii Used for fixing <■/, r,) de¬ 
veloped negatives ami toned piper prints in 
the proportion of kypi to 10Q water for 
negative, and 20 hypo to HXJ water for 
prints. 

Fixing Daguerrotypes. Make « solution 
of liy |h -ulphilv of soda in di-tllk'd water, 
one-half ounce of the stilt to mu; pint water, 
and filter. Hold the [date In tiny left hand 
with your pliers by one comer — which 
must lie previously bent up s*i that the solu¬ 
tion vv ill not route in contact with the iron 
—and flood the plate with the fixing solu¬ 
tion, agitating it nt the same time; allow' it 
tii remain until all the unchanged iodide of 
silver is w:tubed off (if the fijyt application 
i- LiL-iifHcient renew the -fo;i r : then 

wash thoroughly with dintilied water, being 
careful to remove every particle Of duit, and 
drY it. 

iFIxing Negatives on Glass. This opera¬ 
tion in conducted in precisely the same man¬ 
ner and with the same solutions a- for the 
ambrotype. (Se» Awbnttf}*.) 

Fixing Negatives on Paper. Bromide ot 
potassium and hyposulphite of soda are lIm 
j principal agents for fixing papier negative. 
Tin? methods are various uud are described 
under the different processus given in this 
work. (See IKir-Ajirr Proce**, 

dm) 

Idling Paper Proofs, This is one of the 
most important brunches of the photographic 
art, ana oil it depfflads not only tho is-rmu- 
nroce of iho print, but (he future euccesa 
- and greatness of photography as an art. There 
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are two method'* of accomplishing this: 
1st. with the fixing ami toning bath combined, 
and 2d, toning first and fixing afterward. 
Fixing and toning positive prints are so in¬ 
timately connected that the manipulatory 
details are given under Firing the I*rint; 
The conditions necessary for the pro tier 
fixing of the proof are not always under¬ 
stood by operators, and consequently they 
have no certain guide as to how long the 
print should remain in the fixing lmlh. 
The time occupied in fixing will, of course, 
vary with the strength of the solution 
employed; but there are simple rules 
which may be usefully followed. In the 
act of dissolving the unaltered chloride 
of silver in the proof, the fixing solution of 
hy|>nsulphite of soda converts it into hypo¬ 
sulphite of silver, which is soluble in an ex¬ 
cess of hyposulphite of soda. But if there 
be an insufficient excess—that is, if the bath 
be loo weak or the print removed from it too 
speedily—then the hyposulphite of silver is 
not perfectly dissolved, and begins by de¬ 
grees to decompose, producing a brown de¬ 
posit in the tissue of tne paper. This deposit, 
which has the ap|»eanince of yellow »|»ot> 
and patches, is not usually seen U|M»n the 
surface of the print, but becomes very evident 
when held up to the light, or if it be split 
in half, which can lie readily done by glu¬ 
ing it between two flat surfaces of deal, and 
then forcing them usunder. In order to 
understand more fully how decomposition of 
hyposulphite of silver may affect the pro¬ 
cess of fixing, the peculiar properties of this 
salt should be studied. With thU view ni¬ 
trate of silver and hyposulphite of soda may 
be mixed in equivalent proportions, via., 
about twenty-one grains of the former to 
sixteen grains of the latter, first dissolving 
eiu:h in separate vesseU in half an ounce of 
distilled water. These solutions are to be 

S oured together and well agitated; imiue- 
iately a dense deposit forms, which is 
hyposulphite of silver. At this point a 
curious series of changes commences. The 
precipitate, at first white and curdy, soon 
alters in color; it becomes canary-yellow, 
then of a rich orange-yellow, afterward 
liver-color, and finally black. The rationale 
of these changes is explained to a certain 
extent by studying the composition of the 
hyposulphite of silver. The formula for 
this substance is: AgOt5,(X. But AgO 
S,0, plainly equals AgS\ or sulphuret of sil¬ 


ver, and SO,, or sulphuric acid. The acid 
reaction assumed by the su|>ernatant liquid 
is due therefore to sulphuric acid, and the 
black substance formed is sulpliurrt of sil¬ 
ver. The yellow and orange-yellow com¬ 
pounds appear in earlier stages of the decom¬ 
position ; their nature is uncertain. The 
instability of hyposulphite of silver is prin¬ 
cipally seen when it is in an isolated state; 
the presence of an excess of hyposulphite 
of s**la renders it more permanent by form¬ 
ing a double salt. In fixing photographic 
prints this brown deposit of hyposulphite of 
silver is verv liable to form in the bath and 
U|s»n the picture, particularly so when the 
temperature is high. To obviate it observe 
the following directions: It Is especially in 
the reaction between the nitrate of silver 
and hyposulphite of soda that the blacken¬ 
ing is seen; the chloride und other insoluble 
salts of silver being dissolved, even to satura¬ 
tion. without anv decomposition of the hypo¬ 
sulphite formed. Hence if the print be 
washed in water to remove the soluble ni¬ 
trate a very much weaker fixing buth than 
usual may be employed. But if the proofs 
are taken at once from the printing-frame 
mid immersed in a dilute bath of hyposul¬ 
phite (one part of the salt to six or eight of 
water), a thade ojf brown may be often 
observes! to pass over the surface of the 
print, and a large deposit of sulphuret of 
silver soon forms as the result of the decom¬ 
position. On the other hand, with a strong 
nyiMisulphite bath there Is little or no dis¬ 
coloration. and the black deposit is absent. 
The print must also be left for a sufficient 
time in the fixing bath, or some appearance 
of brown patches, visible by transmitted 
light, may occur. Each atom of nitrate of 
silver requires three atoms of hypmulphite 
of soda to form the tweet and mluble double 
wit, and hence, if the action be not contin¬ 
ued sufficiently long, another compound will 
lie formed, almost tasteless and insoluble. 
Even immersion in a new bath of hyposul¬ 
phite of s*xia d*>e* not fix the print when 
once the yellow salt is insoluble in hypmul- 
phite of soda, anti consequently remains in 
the paper. In fixing prints by ammonia the 
same rule may lie applied as in the case of 
hyposulphite of soda, vix., that if the pro¬ 
cess be not properly performed the white parts 
of the print will appear spotted when held 
up to the light from n portion of insoluble 
silver salt remaining in the paper. Prints 
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imperfectly fixed by ammonia are also usu¬ 
ally brown and discolored on the surfiicv of 
the paper. Adt^mf'tnZ-fd pnpt'r, from tin 1 
homy nut hit of its surfuce-ei Kiting, require? 
longer treatment with the hyposulphite limn 
Iiki.ii] paper. Then- is every reason to think 
ihut the photographic image, however 
funned, in permanent if Certain injurious 
are livuidd ; in other wiipk that 
print- do not nffr-K#fri?/t fadr. in the surtii- 
manner a* fugitive colors W simple exposure 
tu light and air. But suppling a cs-se, 
which is thf common one, of injurious in¬ 
fluence* which cannot be removed, it may be 
Lj.’-l 1 till to inquire whai mode of printing 
wive.-> the great i^t amount of stability* (See 
IVirtfMtraphic FrwtiRffX— Bitrdttkk* . 

FLting Solutions. Solutions of such sub¬ 
stances as uoul to dja&olve out unchanged 
iodide nod chloride of silver from the plu> 
togrnpW picture, :ind tlum preventing uir- 
iker darkening Of lIiu impression by light* 
Flange* A sliding tube; ?i mbe-likr pro¬ 
jection on the objective, designed to bold the 
va n :i 11 1 1 to esc lode side and dirert sunlight. 
Flashing (Flashy). Break Ipg forth esuii- 
denlv. In daguerrotyping a torni applied 
i-i a rapid volatiliratiun of tlie accelerating 
an batMiHsw- It l» caused by an cxcis® ofbfo- 
mitie, or too high temperature, 

FI ash- light Photography, in f .1 n itogni] diy 
by artifioiiU Light, magnesium powder, alu¬ 
minium powdered, aiw various compound* 
nf these with other substances. producing :i 
flash-light of great intensity, nre chiefly used. 
Of thorn mentioned, pure magnesium pow¬ 
der, or ribls>n t U m^rhap the best nod least 
iLangerouo i n man] pa latum* Flash-light, ■com¬ 
pounds are osed principally for interior work, 
and photographing at night. In eaves, eM\, 
anil fur the recording of phenomena iwcur- 
ring where daylight Lr unavailable. Many 
flush-light mixture?, such ss theseetmtnining 
chlorate*, [Jerehlomtes. pierie acid or a pie- 
rate, potassium bichromate, etc.. Lire explo¬ 
sive, anil require grmit care ha bundling. In 
Berlin there ir. is-tid dished a I >1 -1 r rn i t studio 
where the magnesium light is used oxd.ii- 
sively (See A fa/nfoiunt.) 

Fl a-fih - V gliL-s Vi-ssel tiir healing or mix- 
log liquid preparation*; used in tlie Inborn- 
torv. oarif-roma. etc. Flask* which are coni¬ 
cal" In shape are preferable for ordinary use. 
Graduated flunks are obtainable, on the out- 
side of which various measures are marked 
by a ring etched in. the gins--. 



Flask for Cooking Emulsion. The - ketch 

explains rite device. It consists merely of a 
collar formed from apiece 
of sheet lead, k'nt to the f |d -1°& 

proper shape of, and 
maybe a halt-inch deeper 
than, the g tress flask, and 
nlsii pierced with several 
holes, to allow the water 
to flow through it easily 
when placed in boiling 
water. The collar pre¬ 
vent* the flask from 
turning over. 

Flatness of Field, 

The property of a photo¬ 
graphic objective of rendering the lines of the 
middle of the picture, as well fct those at the 
edges, according to the rule* of perspective, 
anil at the same time of even .-harpm^s. 

Flat, or Thin Negative. Ne^ativis which 
from over-expnenre and insufficient develop^ 
ment fail so attain rbe neveswary degree of 
density, and give flat pictures , deficient in 
enntnbt* unions lirst strengthened. 

Flat Picture, A picture w hich from false 
illumination (for instance, in a view when 
I the hum ia directly behind the camera) shows 
no contra*!—is monotonous, 

Flmt Glass. A ylasa made of f meal, 
potash., caldtim, and oxide of lead, Differ* 

I rn- 11 i en iwn glas* pp r.) hv it - vontatning 
oxide of lead, which gms it grejucr dezu9ity T 
greater refrangibility. alsih making ii n ire 
! easily fusible. Crown glass untied with it 
-erves to achromatize it, ns in u k j ns, 
Floating. Lying Ihit cm the surface of ,i 
liquid. In pliotognijihy irt many prnces.-H'.- 
the papers are flrxitnf upon the sensitive 
Luttims instead of the latter hdng brushed 
over. In every instance, nn> mat ter what it- 
nature, this operation must he perfiirnied 
with cure* A flat dish should be provided 
(and kept perfcvLly clean fur each kind of 
solution), tin inch nr two larger each way 
than the size of the sheet to he Hi.-;ited; and 
liefuro the paper Is laid upon the srdutiuu 
the two comers diagonally iopposite should 
• lie beat over upon the tmek of the paper by 
which to hum lie the sheet* These earner* 
must be kept dr* r . 

Fluate of Soda . T1 ii - sal t i - ■ m | «> - cal o f 
L part of fluorine and 1 of wdinm. It has 
been used in many different wavs, and vari- 
I ouslv coaihiui-l Ii lias been found to have 
the property of quickening ihe sensibility of 
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bro undated paper bi a very remarkable 
extent. (See Flwtrotijpe.) 

Fluid. A 1 h n|y wht m- parti el cs i tinve eari Lv 
among themsrivL-s. and Ticld to tEie leant 
force impressed, and which, when ifort force 
1?* removed, recovers it - ptnvimi.- state, Fluid 
is a generic terra comprehending liquid* nnd 

Fluidity. The quality ol being capable 
; 1 f 1h>''i' jng; a liiinid or gaseous stare, Fluidily 
is the effect of beat. 

Flqorates. t '-cun pound* of fluoric acid 
with the bases. The jfaorates of potent*!urn 
n Hit have been Qwd in mnnv di demit 
manners, and variously combined, and are 
found Ui quicken the Ben&iitaTenrcA of 
bmmiduted paper* to a very remarkable 

6 Kte n t, tSf^ £ hian/fyjpr, \ 

Fluo-Bitunida of Lim e, i me i >f t he accri■ 
fratofit ri- r the (UeutrraE^w plate. I or 2 
drops of fluoric arid to the ounce of hrtmmir 
of lime, change* it into thl&mmpouiKL But 
fluoric m'id [s a dangerous poison, find the 
''quiet' 3 made from it will nut repay the 
risk Eo the health, in Using it; IE hus besides 
:i destrtu rive effects upon the len-es. 

Fluoreal. An alkaline developer, hy G, 
Merrier, r ■ r" Paris, containing carbon me of 
lithium uLlkali), mid n.]^tj ft yellow coloring 
mutter, flunrt-scrim, which prevents log dur¬ 
ing development by absorbing the actinic 
ruvs; i.- very energetic, giving strong aegit- 
tivi-s, full ofdeta.il. 

Fluorescence. A term denoting the prop¬ 
erty poreMssed by many sotidii ttiid liquids of 
changing invisible actinic nays ot’ high I 
retrangibili^ into visible fays of low refran- 

gibility. 

Fluorescent* The effect produced mi light 
by smite solid and t i> | 1 lIh E surfaces. This 
eflect iis wipposed to have considersblc 
importance in photography. 

Fluorescent Surfhccs. Surfaces upon 
which, or by which, fluonsecnog product d. 
Fluoric Acid* ■ ff/idtnjlu/tri< _ 3■•■ - I 

Fluoride. A compound of fluorine with a 
banr. 

Fluoride of Ammonium, Combine 1 with 
iodide of potassium ibis give- greet sensibil¬ 
ity to phi'lographic papers: th eh> h due to 
•be mincing action of the hydrogen, which 
enters Largely into its composition, ami to thai 
of fluorine. Vet, although it gives greater 
femitivsness the fluoride of loh^iuiu 
is preferable, it ha- more stability. It is 
ako neecssary, in order to obtain con.' fancy 


in the result, to operate while it is in a 

iiasL.iiint sus t e. 

Fluoride of Bromine. A union of ± parts 
of fluorine anti I of bromine. It is formed 
in the preparation of the solution for the 
flLiuratypfi, and in that of the duo-bromide 
of lime for the daguerrotvpc. 

Fluoride of Lithium. ’ A salt formed by 
the union of hydrofluoric add and lithium': 
it nmv lie obtained by n process identical 
with that by which fluoride of sin I I nm and 
[lot-o-siniiL ore made. 

Fluoride of Potassium. A delb [in scent 
salt, occurring in small imperfect crystals ; 
very soluble in water, the sol u t in in acting 
upon glass in the same manner as Hydro- 
fluoric acid, Em con [unction with papers 
prepared with the iodides this gives great 
sensibility, owing, probably, to the re puHve 
force between oxygen and fluoric gas. ('S..*e 
jftnorOii/pe^ 

Fluoride of Hiller, This ^ilr is . ilmtmed 
by dissolving carbonate of silver in hydro¬ 
fluoric arid. It ia, as yet. but lUtle studied, 
but ji nmy serve for making negative proofs. 
The age i Lis for developing thu image are 
nitrate of silver, chloride of gold, ami proto- 
sli Ipli [ire ri iron. (See ITuvrotyw.) 

Fluoride of Sodium, A -alt formed by 
tiic union of If.; equibleats of fluorine and 
24 equivalent* of sodium, rind may be ob¬ 
tained by the *n i ne process an for the fluoride 
of potassium. The addition of fluoride of 
sodium to the iodide or chloride of silver, in 
the first preparation of paper* give? consider¬ 
able a ceric rating j never. 

Fluorography, A pmee- by which pho- 
[ographic picture* are transferred le|ksii gtass 
with the aid of flux colors. When those 
colors come in contact with sulphuric arid, 
hydrofluoric acid is generated, which attacks 
tiie part- of the glass not covered by the wlor, 
thrr, etdting the picture i malt) into the g|jv-*’ 

Flunrogriphy, Fluorograpby is a proves* 
of transferring lithographic or phntmvpic 
prints to glass by metLiJs of flu orated ink, 
which, in contact with nuiphuric acid, dis¬ 
engage- hydrofluoric acid, which cats into 
the ghtR4, r J'he phototype is iuked with the 
follow'iEig compound: 
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Negatives are taken and transferred to the 
las*. The latter is surrounded with a bor¬ 
er of wax and covered with sulphuric acid 
of a density of 64 # or 65° Beaumfi. After 
fifteen or twenty minutes the acid is poured 
off and the glass is washed with water and 
cleaned with a solution of potossa, then 
washed with water again, and dried with a 
cloth. 

Fluorotype. So called from the introduc¬ 
tion of the salts of fluoric acid ; it consists of 
the following process of manipulation: 

L Distilled Water ... 1 fioJdounce 

Bromide of Potaadum . 30 grains. 

2. Fluoride of Sodium . . 6 grains. 

Distilled Water ... 1 Buldonnce. 

Mix a small quantity of these solutions to¬ 
gether when the paper* are to be prrfuired, 
and wash them once over w r ith the mixture, 
and, when dry, apply n solution of nitrate of 
silver, 60 grains to the ounce of water. These 
papers keep for some weeks without injury, 
and become impressed with good images in 
half a minute in the camera. The impres¬ 
sion is not sufficiently strong when removed 
from the camera for producing positive Pic¬ 
tures. hut may be rendered bo by a secondary 
process. 

The photograph should first be soaked in 
water tor a few minutes, and then placed 
uj*>n a slab of porcelain, and a weak solution 
of the protosulphale of iron brushed over it; 
the picture almost immediately acquires tui 
intease color, which should then be stopped 
directly bv plunging it into water tiujhtly 
acidulated with muriatic acid, or the black¬ 
ening will extend all over the pa|>er. It 
may lie fixed by being soaked in water, and 
then dipjied into a solution of hyposulphite 
of soda, and again soaked in water as in the 
other processes. 

Mr. Bingham has the following remarks 
on this process, and he gives a modified form 
into which a new photographic element is 
introduced: 

44 We find it is better to add to the proto- 
sulphate of iron a little acetic or sulphuric 
acid; this will be found to prevent the dark¬ 
ening of the lights of the picture to a great 
extent, ami it will be found better not to 
prepare the paper long before it is required 
tor use, this being one reason why the pic¬ 
ture often becomes dusky on application of 
the protosulphate. 

44 Reasoning upou the principle that the 
action of light is to reduce the salts of silver 


in the paper to the metallic state, and that 
any substance which would reduce silver 
would also quicken the action of light, we 
were led to tne following experiment: The 
protochloride of tin possesses the property of 
reducing the salts both of silver and of gold; 
a paper was prepared with the bromide of 
silver, and previously to exposing it to light 
it was washed over with a very weak solution 
of the chloride of tin; the action of light 
U|>on the jMiper was exceedingly energetic; 
it was almost instantaneously blackened, and 
u copv of a print was obtained in a few 
second*." 

Flux. Easily fused glass (flint glass is 
best!, which is mixed with the usual metallic 
oxide colors; used in enamelling or burning- 
in processes, to make them more fusible. 

Focal Distance. The distance between 
the centre of a convex lens or concave mir¬ 
ror and its focus, or the |»oinU into which 
the rays of light are collected. (5ve Object 
Glatte*.) 

Focal Length. The distance of the focus 
from the lens upon which fall the rays par¬ 
allel with the lens axis. 

Foci. The plural of /onw. The foci of 
a photographic lens are aetinic or chemical, 
and luminous or visual; they are also conju¬ 
gate. (See (hnjugate /bet A The same causes 
which produce chromatic aberration (see 
Chromatic Aberration) in a leus, tend also to 
separate the chemical from the visual focus. 
Tne violet and indigo rays are more strongly 
bent-in than the yellow, and still inure than 
the ml; ronsequenlly the focus for each of 
these colors is at a different |»oint. Non- 
achromatic leases are understood by all to 
require correction for the chemical* focus; 
but it is usually said of the compound leases, 
that their two foci correspond. If in either 
case the foci do not corres|N>nd, proceed as 
follows to find the variation for correction: 
hir*n ascertain that the prepared sensitive 
plate falls precisely in the place occupied by 
the ground-glass. Suspend a newsj»ai»er or 
a small engraving at the distance of about 3 
feet from the camera, nnd focus the letters 
occupying the centre of the field; then insert 
the slide, with a square of ground-gbit* substi¬ 
tute*! for the ordinary plate (the rough sur¬ 
face of theglatt looking inward), and observe 
if the letters are still distinct. If the result 
of this trial seems to show that the camera is 
g'sxl, proceed to test the correctness of the 
lens. Take a positive photograph with the 
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Ail I a]K?rturo nf tJie portrait len*, tlwcentruJ 
letters of iHf newspaper being care hilly IV 
ClLsSed :VS bjfin?. Then examine at what 
purl of the plate th* gniptest amount of 
Uru-tflo? of outline l* lo be found. It will 
aomutjiiH-s Imppi 1 !! Unit, wherea* the exact 
centre '.van focussed visually, the letters on a 
spot midway Ixi-twecn the centre and edge 
ju-c the sharpest in the photograph, In flint 
CHaf the L 1 hem tea I focus I? 1 longer than iLll- 
other, and by a distance equivalent to. bur 
in the opposite direction o£ the apace which 
the grL.iuml-gla-.-t Inw to be moved in order 
to define tin we pu rt Lctilarly sharp to the eye. 
When the chemical focus e the shorter of 
tlie two, the letters in the photograph are 
indistiuci at evr-rv ixjrtion i>| the plile; the 
experiment muist, there foie, be repeated, the 
hut* being shifted on eighth of an inch or 
It*-.-. Indeed, it will lie proper to take many 
photographs at minute vai-intiim* of Ideal 
distance before the capabilities of the lens 
will be fully i-lunvit, The object of Ending 
thi" point at which the sharpest image i* ub- 
tuLiuid will also be jixdsted by placing &ev- 
cral small lignin- in diiforoDt planix and 
focu.-w.iJip; thime in the centre, Thi.-t being 
done, if the more distant, figure? 1 come nut 
distinctly in the photograph, the chemical 
fm-usi ]-i fonger than die rUmif, or i-hr rrrrrt 
when the nearest Ones are more sharply di> 
lined. When mice the variation iU found it 

can be marked upon the LimentulY. (Bw 
Jhciuuler.) 

Fodmoter. Invention Oj' 1 Jr. 1 >. i i. MjixOii. 
The device consists of a rectangular piece of 
W“'»d, 12 inches long, 2 inches thick *£ base, 
and Utpri up on one side to 
nothing at the top, find It 
inched wide. On the edge 
is drawn a acali' of lines 
onu-hul finch apart, at right 
angles with the jierneftdie- 
It hr or back side. Tile Ke ro 
of dm scale Is placed on the 
centre line, from which the 
utimbers run away. The 
Iml-m.) of the block is of such 
thiekuess that the Jim 1 of 
the acQte angle or finri side 
will i nterxeet each succeed - 
ing line of the scale ouo- 
tenth of an inch nearer to 
or farther from the iKw^ndicular back, than 
tlir ncii jwecediogfine up or down- Upon 
this find or > I oping dde is placed a piece of 

11 
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finely printed matter, by placing the fc*d- 
tneter before the camera to be tested, and 
focusing some portion of the suriaco ujxm 
the grpund-glaej, observing which line of 
the scale is coincident with that portion of 
the hid lie«t defined,, the resulting negative 
will show tfhttln-i the chemical and visual 
Jhk-L are tliC same. For example, you focus, 
on number five below jsem, and your negative 
shews best definition at mi, above zero. 
Von thus find that your Im* has a chemical 
focus ot' live-tenths of a u iiu-li longe r t ban i ts 
V L-11 : L i l ■ -M- : thus you knew ever urfi-r ju*l 
how much to corn-el your camera -a jHitnt 
nf the greatest value to every photographer. 

Focus, The point at which unv umu bar <i1 
rays iiits't utter being n-Jha-tcd or refracted; 
the point beyond the convex lens where 
rlu 1 rtfriiL-ud rays meet. This point 
upon the form of the lens ami the refracting 
power of the substoaca of which it is com¬ 
posed. The Iish a m vex or bulging the lens 
is, ilu- ill- tl- distant i- it* [iwn-; tin- more 
convex the Icn- i*. the more obliquely will 
the mys Jiill upun the sitrfiice, and the Stoner 
—in consequence of their being mom bent— 
will they meet. 

Focussing. The moving nf the ground- 
gl[L?!i of the camera or of the objecti ye till 
i ho optical picture on the ground-gloss shows 
xharp in all its parts. 

Focussing-CIcth. A light-tight cloth 
which the photographer use* over his head 
when focussing, ihu* excluding ihe light 
fruju the pound-gloss, 

Focnasmg-Glass., A magnifying gin™ 
which, in fin’UK-dug, is placed upon the 
ground-gUi-s- h rendering the detail* in tbe 
Optica! picture tnnre distinct, thus fijuiUta- 
tEng ibtJJ --dng. 

FocuasiDg-Screen, Tbm j« a sheet of 
gomiid-glsovs exactly tbg si*e of the picture, 
and lilts] lu a frame, it* u?e is to eaable 
the photographer to mljii.-.t the Mae and Jbtns 
of the object to be photographed. For this 
purpose it lh. inxerted in the camera in the 

- . .. which :-to receive tin- dark-Mide 

x li b-ispjointly, Luul with jls ground curfhee 
next to the Sen?. It is impirtant timt the 
ground side of this -erecn should reuilv 
HM?CUpy the -a me pofllthm with n-pw-l t,> the 
latia that the Sensitive surface afterward 

does; for if it Bhonld not, ail [he friending 
upin it will lie I'rmnoauB and the photo¬ 
graph* will be deficient insharpnos, 

Focnasmg-Screw, A screw attached to 
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the objective, by which the lens-combination 
or avstem can in- moved backward or for¬ 
ward, regulating the focna. 

Focussing-Tube. This is an apparatus 
intended to take the place of the focu-sing- 
cloth. It consists of a square tube of black 
pasteboard, made to fold in the some way as 
the common folding camera, the joints being 
formed of black ribbon. A light frame with 
a flange is hinged in the same way to the 
top of the tube, and when let down fits into 
the end and keeps the tube extended; the 
outside of this frame is covered with black 
velvet, which serves to exclude the light 
when pressed against the ground-glass. 

Fog. Often observable in gelatine nega¬ 
tives in the form of a veil (colored or other¬ 
wise) over the entire negative. There are 
two kinds of fog: chemical ami light-fog. 
Chemical fog is due cither to error in the 
preparation of the emulsion with which the 
plate is coated, or to the use of an excessive 
amount of alkali in development; light-fog 
mar be caused by the access of light to the plate 
before or during exposure or development. 
To clear fogged negatives a mixture of gly¬ 
cerine and water in equal parts, to which 
from 45 to 50 parts of a cold, saturated solu¬ 
tion of hypo soda has been added, should lie 
spread over the surface of the fogged plate, 
and allowed to remain thereon, protected 
from heat and dust, until the negative is 
cleared, when it is well washed. 

Fogging. A state of the albumen, collo¬ 
dion or other glass photograph in which the 
image appears indistinct, naxy, or of one 
uniform dim-grayish color, hv transmitted 
light; want of clearness; a dimness in the 
lights and shadows. The causes of fogging 
are several. Impure acetic acid, or protnsul- 
phate of iron in the developer, will often 
cause fogging when other things are right. 
Impurities of the other chemicals will also 
cause fogging; alkalinity or impurity of the 
nitnite bath, and irregularity in the action 
of light are frequent causes. Strongly fused 
nitrate of silver contains oxide and nitrite 
of silver, both of which produce fogging. 
A* a remedy add acetic acid, one drop to the 
ounce of the nitrate bath. An alkaline col¬ 
lodion may be used with an acid bath, hut if 
the bath is neutral it will cause fogging. De¬ 
composition of the bath by light, or by long 
keeping; omission of the acetic acid in the 
pyrogallic solution ; accidental introduction 
of pyrogallic acid into the collodion; use of 


water containing carbonate of lime; partial 
decomposition of the nitrate hath by the in¬ 
troduction of iron, hyposulphite of soda, or 
any developing agent, even in minute quan- 
. titv, also bv the use of accelerators which 
I injure the bath by degrees, and eventually 
' prevent its employment in a neutral state ; 
va|M>r of ammonia, or hydrosulphate of am¬ 
monia, escaping into the devefoping-room; 
i immersing the plate in the developer when 
the film is neutral, and re-<Upping the plate 
in the nitrate bath before development—all 
produce fogging to a greater or less extent. 
Fogging is caused by light, by over-exposure 
in the camera; bv diffused light in tuc de- 
veloping-room; by diffused light in the 
camera; hv direct rays of the sun falling 
ujH»n the lens, and by diffused light of the 
sky falling U(>on the lens. The statement 
of the causes of fogging suggest the remedy 
for each; but the difficulty of ascertaining 
the specific cause of its occurrence suggests 
rules of proceeding to detect the nature of 
the case and provide the remedy. If the 
fogging is caused by orrr-*rpo*urf, a faint 
image first appears, and is followed by a 
general cloudiness when the developer is 
(toured on. Having obviated this, proceed 
to test the Imth—if further fogging occurs; 
if it is made from pure materials and does 
not restore the blue color of litmus-paj>er 
previously reddened by holding it over acetic 
ncid, it may l>e considered in working order. 
Next prepare at sensitive plate, anal after 
draining it for two or three minutes in a 
dark place, pour on the developer; wash, fix, 
and bring out to the light; if any mistiness 
is perceptible, either the devcloping-room 
is not sufficiently dark, or the batu was pre- 
red with impure nitrate of silver, or water, 
the plate remains absolutely clear under 
these circumstances, the cause may be in the 
camera; therefore prepare another sensitive 
film, place it in the camera, and proceed ex¬ 
actly as if taking a picture, with the excep¬ 
tion of not removing the brass cap of the 
lens; allow it to reinnin two or three minutes, 
and then remove and develop as usual. If 
no indication of the cause of fogging is ob¬ 
tained in either of these ways, there is every 
reason to suppose that it is due to diffused 
light gaining entrance through the lens, 
lab cause may be detected by looking into 
the camera from the front, when an irregular 
reflection will lie seen upon the glass. If 
none of these causes are indicated then the 
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developer is nt fault, It in either mode of ; 
impure materials or it it too strong or 
weak, and the quantities must btj Increased 
nr diminished According to eiremBstarn-cs: 
.uni if the difficulty is not then obviated 
fresh material must be procured. The other 
euu.-es of logging enumerated need never 
occur Ui aeiireftri rqhL-iutj.tr and can t-nly he 
prevented by keeping the obnoxious cliCJii- 1 
culs out of harm's way. 

Foggy Spots- Light, misty spot.- fre¬ 
quently (nevurrlng in the centre of the senai- 
tive lil in after exposure find development, 
when a very srajdl Aperture is used between 
the lenses. Various causes have been, as¬ 
signed lot this imperfection, hot the ren»>Ti 
given hy Mr. Braokt nruJgc neema to be the 
true out He suys; The explanation which 
hits always seemed to me to be the most ! 
plausible, was suggested by observing that 
when the M^IlL i- |ill—i-jiL through a small 
aperture into a darkened room, the minute 
particles which ure always denting in the 
iLtiiiosphere become brilliantly illuminated 
where the rays are concentrated uiwm them ; 
slb the aperture U enlarged, the light becomes 
more diflb&ed. and the*e flouting atoms less 
and less visible, until in the full light of the 
window they are entirely lost. Now, why 
may not this sjwjt lie caused by nn image of 
these particle* passing th rough the sm&l lnole 
of the (Haphrugin if It is evident that the 
spot is the image of something, anil it can¬ 
not bo tlie image of u solid opaque body, or 
the details of the picture could nut he seen 
through it; but these' floating atom*, although 
opaque enough to reflect light, are yet a-s a 
in os.' Hulfidcutly translucent i-« lerinit iln 
refracted image of the view to pass through 
them and lieehmo impressed upon the plate. 
Tibs would account for the centre of the 
picture presenting the apj^wance of being 
covered with a veil of light, or being fogged 
at that point. As the diaphragm is enlarged, 
the light in !he centre of the plate become* 
more diffused until with a full aperture it. is 
scarcely noticed, precisely the sime tiring 
taking place a* with the light from an a per- i 
lure in the- shutter of a window; while on 
the other hand, if the diaphragm is reduced 
in size, the light :it Inst become* entirely 
concentrated upon the particles nusjumdcd 
in the atmosphere, which are opposite the 
small opening, tire light reflected from them 
being sufficient to produce an image which 
entirely obliterates the picture at that point, 


leaving a white spot a tittle larger than the 
hide in the diaphragm. This theory is far¬ 
ther supported by she fact that when the 
diaphragm is planed in /runt ,if the lens the 
fo ggy spots can scarcely In- distinguished; 
the reason being that when the diaphragm 
was bfhtxm the lenses, the front lens acted 
as a condenser, concentrating the light which 
pusses through the aperture, and, of I'uuoo, 
illuminating the floating particles more pow¬ 
erfully. Also called a ‘ ^ant " :md " flaw- 

SJKltsf" 

Folding Background. \ background ■ a- 
pnblc of being folded into a small eompa**. 

Folding Camera. A camera mode ns 
to fold up and imck into a small compass. 
There arc several style* of this camera; 
among them, and probably the mnat useful, 
is the bellows box, so made that the bellows 
folds into the woodwork as the front and 
back af the Ihix an' pushed together. 

Forceps. Used by printer* and others tu 
prevent contain minion Of the prints. They 
i/an bp easily :l i l> J cheaply const ructed, as 
follows; Take two equal sitri |m of ordinary 


nit. ice. 



sheet-gin's; these may he rbiir inches hirig 
and half an inch bmsd. The sharp edges 
ui List first be taken oil’, then place the sir! [is 
together and crowd a piece of rubber tube, 
about half an inch long, over the two at-uie 
end. Xeit slide a shorter piece of tube 
down the length of one of the pieces of glass, 
unci I it reaches the lirat piece of rubber. 
The second rubber band serve* to keep the 
two blades separate, while the eluaticjty of 
the first make* resistance :ls the bind es’are 
pressed t oget her by the ham] in grasping an 
object. When this pressure is removed t hev 
will separate half an inch at the end. It is 
best to bring the Lower ends of the glass 
strips to an edge, nr to bevel off the corners 
on a grindrtcuHs so that they will readily 
slide under a sheet of paper which lies nil 
the bottom of a dish. Broad blades are ud~ 
van tii geo as when lifting Urge sheets of paper 
liable to tear, A pair one inch by seven 
will bet found quite convenient- 
Foreshorten. Tm rejinjaent figures as 
they apjH'ar to the eye when seen obliquely. 
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Foreshortening. The representation or 
appearance of figures when viewed obliquely. 

Torn. The shape or external appearance 
of a body; the figure as defined by lines and 
angles; that manner of being, javuliur to 
each body, which exhibits it to the eye as 
distinct from every other body. Model; 
likeness; image. . 

Formic Acid. A natural product obtained 
by infusing ants in a small quantity ol water, 
and submitting them to the action of heat 
in a retort; the formic acid distils over, and 
uiav la* condensed in a cooled receiver. It 
is a* solid uncrystsllixsble substance; specific 
gravity’, 1.116& Its constituents aty: carbon, 
12; hydrogen, 1; oxygen. 24, and its equiva¬ 
lent number, 37. It serves to increase the 
developing or reducing power of the iron 


developer. . _, . . 

Formic Add Developer. This develop 
is said to bring out the details of a picture 
much finer thun any other. 

Formula. A prcscril*ed form; a rule or 
model; a term applied to the symbol* repre¬ 
senting the different sulistances. 

Fossil Powder. Bone ashes; calcined 
cuttle-fish reduced to powder. Formerly 
aged as a drving |*>wder in the daguerrean 
proCCt*. Similar to rottenstone for polish¬ 
ing glass. 

Fothergill Dry Process. A couodio-alDU- 
mcn process introduced by Mr. Fothergill. as 
it* name implies. Tho mw’hftnical niftnipuU- 
tions are the same as for the ordinary collodion 
processes. Coat your plate with a muMre 
negative collodion, which has been prepared 

with gun-cotton, made with the acids at high 
temperature—old collodion will not do; sen¬ 
sitize in a bath of 35 grains nitrate of silver 
to the ounce of water; drain for one minute, 
and wash away the free nitrate by pouring 
grnthj over the plate some filtered rain-water, 
and moving it round and round the plate by 
direction of the hand. Do this four or five 
times until all greasiness has left the surface; 
let your plate stand comerwiseon clean blot¬ 
ting-paper for half a minute, and then pour 
on a coating of 


White of E**s (fttab) . . . lOdrwhm*. 

Itotined Water .... • 

Liqoi'l Ammo nta . . . . s minims. 


previously filtered and allowed to re-liquefy 
bv standing; no filtering required. Move 
this albumen coating round the plate for 
about a minute, and now rrjjtnl the winking 


ru bf/ore , and dry. Carefully keep your plate 
in the dark. Develop with 

PynwalUc Add . . . . l>f to2 gndns. 

Water. I oanee. 

Acetic Acid.10 minima 

Alcohol (par*) .... 5 " 


being careful to add fint two drops to a 
drachm of nitrate of silver solution, 35 grains 
to the ounce. Fix in hy|Kieulphite of soda. 

Frangible. Liable to be broken; easily 
broken. 

Frangibility. The state or quality of be¬ 
ing frangible. 

Fraunhofer's Lines. Amongst the most 
curious instances of the absorption of light 
is that which is uniformly observed in the 
solar spectrum, if we examine it with a tele¬ 
scope. We then find that the colored rays 
are crooned by a great number of dark bands 
or lines, giving no light of any color; these 
are generally called " Fraunhofer’s lines,” as 
to him their discovery, measurement, and 
enumeration are due. It is quite clear that 
these lines represent rays which have been 
absorbed by their passage from the sun to 
the earth; although some of them have 
no doubt undergone abaorption within the 
limits of the earth’* atmosphere. 

Freak Photography, A method of mak¬ 
ing various positions of the same subject on 
the same plate. One way consists of a thin 
board set into the camera-box in front of the 


ground-glass, and is applicable to any size. 
The shutter should be enlarged as the size of 
the plate is increased. It permits one door 
to be at a slight angle when the other is fully 
open and an exposure is being made. After 
this exposure, the slide of the holder is in¬ 
serted, the holder removed from the camera 
and arranged for the second, or No. 2, expo¬ 
sure. Then the door No. 1 is arranged at 
a slight angle, and No. 2 thrown open while 
the second exposure Is made. There will 
not be any central line if all Is done care- 
full v. If a white central line does apjiear it 
indicates too much angle. The hinges should 
be rigid, so that the shutters will remain 
fixed at the proper angle. The engraving 
presents the shutter as seen when looking 
into the camera from the front toward the 
ground-glass. The second figure represents 
another way. The engraving represents the 
view camera at the back. Tue screen-board 
with the opening is fixed in front of the 
ground-glass. When No. 1 is being exposed. 
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No. 2 is closed. The holder is withdrawn 
while the second exposure is arranged for, 
and No. 1 is closed. If a black line occurs 
upon the negative, the moving shutter in 
the fixed board was a little beyond the cen¬ 
tre; if a white line is formed, then the 
Flo. 103. 



moving shutter was too widely opened. Fair 
effects are had by cutting an aperture in the 
dark slide, reversing it in the nolder as the 
first and second exposures were made. 

Free. In photography, not chemically 
combined with any other body; at liberty to 


Fio. lot. 



removed after exposure by the fixing bath. 
Silver unaffected by the light, on sensitive 
printing paper, and to be washed off pre¬ 
vious to toning and fixing. Any substance 
added to another in such exees« that a |*>r- 
tion will not combine with the other; the 
areas is spoken of as being * 4 free.” 

Free Revolver Stand. A 
stand invented by Prof. Piazza 
Sinvth, of Scotland, on the prin¬ 
ciple of the gyroscope, for the 
purpose of steadying the instru¬ 
ment and keeping it in the same 
plane on a moving body, such 
as a ship in a storm. A heavy 
wheel, with most of its weight 
situated toward the rim, as in a 
fly-wheel, is set spinning with a 
velocity of al»out HO revolutions 
per second ; and the frame sup¬ 
porting it is accurately balanced 
on gimbals, like a compass or 
chronometer. The spinner and 
its inner supporting frame (on 
which may be placed a small 
table| will now be found totally 
insensible to any movement which the outer 
frame may experience at right angles to the 
plane of rotation; and if this plane l>c in the 
first instance placed horizontally, such table 
will bo then entirely defended from all the 
possible angular movements of a shin; and 
a telescope once directed on a 
star, will keep it within the field 
without hand, though the ship 
may pitch and roll und yaw to 
nnv extent. 

Freezing Mixtures. When it 
is required to reduce the tempera¬ 
ture of solutions in hot weather, 
this may Ih» accomplished by 
standing the vessels containing 
the solutions in a pan containing 
a “ freezing mixture.” Such mix¬ 
ture may in* compounded thus: 


If 


Ammonium Nitrate 
Water . . 

Ammonium Nitrate 
PoUwium Nitrate. 
Water 


. 1 part 

5 parts. 

5 ** 

16 « 


escape, as free iodine in the collodion, indica- I Chloride of calcium may be used similarly 
• ting an excess of iodine; or free nitrate of for distillation at a low temperature and to 
•Herr on the sensitized plate, which is un- accelerate the crystallization of salts, 
necessary to the quality of the picture, and Fr il l in g. A defect observable in gelatine 
can be washed off before exposure, and is negatives or printing papers, caused by the 
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wumion of ihv film, and it.- consequent 
loosening from the support which -]'l^ it, 
As sorm- phites and pajwre are more liable to 
frill than others, this fault may be due io 
spun* peculiarity in iheeuinbion unod, Frill¬ 
ing is aLs<i j> more cuitmiu-Q in Lot than in cold 
weather, and when excessive quantities of 
ulkuli are u-.-d in development with gelatine 
plates, ur )iy the use of solute mis which are 
too warm, 

To prevent Frillin’: in plates before devel¬ 
opment, a prelimina ry bath of alcohol isste 
vL-i‘h i *f the plate* may be protected with a 
narrow edging of India-rubber Hoktioit. 
Fine Eng plates or gelatine paper in a bath 
cnmjMMd of a S percent. solution of chrome 
alum Is also -aid to be efBturio®- *>f thfl ! 
commercial preparation- obtainable ihr the 

E retention ‘<i this detect In plates or papers, 
[e!mold's Fireproof (nr Hardening) 7na¬ 
ture is excellent. 

'P nlmln a-teA. t ‘otttjK>und> of Rilminie add 
with the IjjtfHjfi. Theme compounds detonate 
or explode bv pereunion, friction, or beat, j 
and there fore are dangerous to experiment 
with. „ * 

•F ulmin ate of Silver. This i- one of 
the lbliiiini.il- which his been experimented 
with photographically, but it is so capricious 
in ib- ri-nEt.' that no dependence can be 
placed on iL Mr, Hunt's esjerimfllta, how¬ 
ever, have shown iliuC this >ali yields id most 
instantani'ou* intense black paper proof* 
under the notion »i light. 

P iilTnln atiiig Gold. tioEd fulminate. 2\H 
Aut Yellow-brown precipitate, obtained by 
digesting Freddy precipitated oxide of gold 
in ammonia. Very dangerous; explodes, 
when dry, by alightert friction. Used in 
preparing various sails of gold ibr gold ton¬ 
ing baths. 

Fuming (with ammonia), ^ Treating albu¬ 
men paper with the fumes of ammonia ju*t 
before printing, which re inter-, it more sensi¬ 
tive and easier to tone. 

Fuming-Box. The front is omity r| in the 
diagram (Fig. UK) to make ihe interior vW- 
bier This is the device of Mr. S. U. Pnraons. 
A A Lilt are the groove* that the frame* Mite 
into. The ho* can be made to hike any 
number of frames. One to fume six sheets 
at a lime hi n good sire. Uneven fuming 
never occurs, and the paper works,splendidly 
at nil parts nf the sheet. A* soon tv* the 
paper is ready, take about one ounce of am¬ 
monia ^which will fume enough for all day, 


and mure) in n saucer, and put it in the 
chamber, having previously ascertained that 
the box i* N closed f put in the frame* with 
the paper, shut down the top cover, and 
pull at the ring hamlti*; in front uf the 
box. When fuiued i-uuugh, push back ike 
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haslles again, open the cover. and lake out 
the paper. Lie- paper goes mil, so will 

the small quantity of “ exhausted^ ammonia. 
In the meantime that in the chamber is 
gathering fresh strength from the saucer, 
and is mlEy charged lor the next batch of 
paper. 

F uming Cupboard. Tip ' const ruction is 
very simple Take any common box large 
enough tor the purpose, and make it door of 
suitable *i*e, and which, when shut, totally 
excludes the light. Make n false bottom about 
six im'hi-s from the real one, and perforate it 
with holes with a large gimlet, These holes 
should he numerous. At the centre of the 
board there should he, if anything, a small 
number of t hem because the saucer contain¬ 
ing the liquid ammonia generally placed 
nt the centre of the real box. The sheets 
should he suspended In this Imx by having 
:i clip nailed at each end of a stick of sutfi- 
uaunt length to be fastened at tlie top of the 
imx parallel to the bottom* tieveraJ of these 
strips should be placed at about ihree inches 
apart Thus quite a nun tew of sheets may 
hi fumed at once. (See Tig, HIS.) 
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Funnel. A vessel for conveying fluids 
into close vessels; u kind of inverted hollow 
cone with a pipe. Used bv photographers 
for supporting the filter, The plus* funnel 
is the most cleanly, but those of gutta-percha 
are le.-vs liable to’ be broken, and therefore 
best for the travelling operator. 

Fused. Melted; liquefied. 

Fused Nitrate of Silver. The crystal¬ 
lized nitrate of silver may be easily fused in 
a porcelain capsule placed upon u sand-bath 
and heated by a lamp. During the opera- 
tion it must be stirred with a glass rod. in 
order to prevent the portion in contact with 
the »id» being over-neated. If the nitrate 
be impure, or contains organic matter, black¬ 
ening will take place and nitrite of silver 
will be formed. While in the melted state 
nitrate of silver has a greenish-yellow color, 
but becomes nearly white on cooling. The 
aqueous solution restores the blue color of 
reddened litmu-*-puj>er; and this is proba¬ 
bly the proper reaction of the pure salt, 
since it is invariable present, however 
carefully the process of fusing is performed. 
A photographic bath made from pure fused 
nitrate of silver will require no addition of 
carbonate of soda or of acetate of silver; 
simple solution in water, with iitdide of sil¬ 
ver to saturation, will be sufficient. 


Fusion. In chemistry, the liquefaction of 
solid Indies by the action of heat. The 
term aqueous fusion is applied to the melting 
of salts in their combined water when 
heated, and igneous fusion to the liquefaction 
of hollies by heat alone. The vateU in 
which sulwtances are fused are formed of 
various material and shapes, according to 
the properties of the solids operated on, and 
principally with reference to the heat re¬ 
quired for its fusion. In every case the con¬ 
taining vessel should he capable of sustain¬ 
ing the proper degree of heat without melt¬ 
ing or »• racking, and should also resist the 
action of the substances melted in them. 

Fuzzy Image. A picture which is not in 
focus ; hazy and lacking sharpness. 


G. 

Gage’s Positive Collodion Process. This 

process was introduced by Mr. F. B. Gage. 
The collodion is made of 

Ether . 4 ounces. 

Alcohol, 96 jwr cent, . . . 4 M 

Iodide of Zinc . ... 40 grain*. 

Bromide of (admlam . . . 30 “ 

•Saturated Solution of Iodine • . 8 drop* 

Gun-cotton . . . . 18 to S3 rraini. 

It is important that the collodion be heavy 
enough to give a good film, but not contain¬ 
ing so much cotton os to make it flow at all 
unevenly or be troublesome. The developer 
is made of 


Protooulphatc of Iron . . .3 ounce*. 

Water . .1 quart. 

Acetic Add . . . . * to 8 ounces. 


Mr. Gage's rules for developing an*: 1. 
The stronger the developer the greater the 
contrast. 2. The weaker the developer the 
weaker the contrast. Therefore, if tlie first 
rule shows too strong contrast applv the 
second to your developing. As the light in¬ 
creases decrease the strength of the develop¬ 
ing, and, per contra , if the light decreases 
increase the strength of the developing. 
Fix with cyanide of potassium or hyposul¬ 
phite of soda, but the hypo is the best. If 
the latter is used, first put the developed pic¬ 
ture in a weak solution of common salt. 

Collates. Salta formed of gallic acid with 
the bases. 

Gallote of Lead. A salt formed by the 
union of gallic acid and lead, by {staring a 
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solution of gallic arid into another of ace¬ 
tate of lead, and washing the precipitate. 
The gallate of lead is a good developer for 
photographic prints upon chloride ot silver 
enlarged in the solar carncru: a cold satu¬ 
rated solution of gallic acid, to which is 
added some gullate of lead whieh is dissolved 
by boiling them together; then filtered, and 
when cold a few drojw of acetic acid arc 
added. The chloride*! paper will require 
only a few t*econ*l»’ exp*wure in the camera, 
as with iodized pa|ier. The image develops 
quickly; the whites remain pure, while the 
blacks acquire great intensity. Tone with 
chloride of gold and fix as usual. 

Gallery. The operating-room of the pho¬ 
tographic artist. 

Gallic Add. This acid is made from gall- 
nuts, which are peculiar excrescences formed 
upon the branches and shoots of the f/iirr- 
etu infcctoria by the puncture of a specie* of 
insect. It is priducetl by macerating five 
parts distilled water and one part pulverized 
gull-nuts for two or three months in a cellar 
at a temperature of 18° or 20°; it is then 
brought into the air and thoroughly dried. 
Afterward boil the mass in water or alcohol; 
filter while hot; the acid is extracted and 
on cooling crystallizes in long silky needles; 
soluble in 3 parts boiling and 100 parts cold 
water; also readily soluble in alcohol, hut 
sparingly in ether. The flavor of gallic 
acid is acid and astringent, and it reddens 
litmus |>a|>er; it forms salts with the alka¬ 
line and earthy bases, hut not with oxides of 
the noble metals. When added to oxide of 
silver the metal is separated and the oxy¬ 
gen absorbed. Aqueous solution of gallic 
acid becomes mouldy on keeping; this may 
be prevented bv adding a drop or two of oil 
of cloves. Gallic acid is used in photogra- 
phy to develop negative and positive proofs, 
and restores the shades bv its combination 
with the salts of silver which have l«*»t their 
oxygen by the action of light. All the salts 
of stiver which are in a sub-oxide or nearly 
metallic state are precipitated of a dark- 
brown color by this acid ; thus proofs made 
upon the chloride, bromide, fluondc, cyanide, 
etc., niuv be used, as well as those made 
upon iixfide of silver. It Is list'd as a devel¬ 
oper for partly printed chloride of silver 
pictures. 

Gallo-Citrate of Iron. A salt formed by 
the union of gallic acid, citric acid, and 
Iron; it may be made by mixing solutions 


of the first two with a solution of proto- 
sulphate of iron. 

Gallo-Nitrate of Silver. A mixture of 
gallic acid and nitrate of silver in solution. 
Used principally in the cmlotype process for 
sensitive papers and in developers. 

Galvanic Battery. An apparatus in 
which electricity is generated and evolved. 

Galvanic Daguerrotypes. Facsimiles of 
dnguerrotvpes made by gulvanoplasty. 

Galvanizing. In photographv, applied to 
the pn*cess of electro-silvering the uaguerro- 
type plate. 

Galvanoglyphy. The art of reproducing 
drawings by galvanism. 

Galvanography. This process is similar 
to galvanoglyphy, electro-engraving, etc. 
(See Photo-tiitleanography for its application 
to photography.) 

Galvanoplastic (Galvanoplasty). Terms 

applied to galvanography, or the art of 
electrofyping. 

Gamboge. A resinous gum of a beauti¬ 
ful deep-yellow color, soluble in water and 
used in the arts as a wnter or oil color. 

Gas. A itcrmanentlv elastic, aeriform 
fluid, or a substance reduced to the state of 


an aeriform fluid by its permanent combina¬ 
tion with caloric. Gttee are invisible ex¬ 
cept when colored, whieh hnp|H*ns in a few 
instances. Many of the gases are obnoxious 
to phot«»gniphic operations, such ns sulphur¬ 
etted hydrogen, hydrochloric acid gas, etc. 

Gas-Bag. A large India-rubber bug used 
by lanternists to hold the gases required 
for lantern exhibitions. Steel cylinders are 
now generally used in place of hags. 

Gaslight in Photography. (See Artificial 
Light.) 


Gelatine. One of the most important 
KuManees used in photography; is obtained 
chiefly from the bone* and hub's of oxen, 
and consists of two sulistances of indefinite 
composition—glutin and chnndrin. That 
made from bones has a greater prop irtion of 
chnndrin and is preferable for emulsion- 
making; the kind obtained from hides has a 
larger proportion of glutin, and is especially 
suited for carlton and photo-mechanical 
work. Ttt distinguish these kinds nuike a satu¬ 
rated solution of chrome alum, and add to it 
an equal quantity of a 10 per cent, solution 
of the hot relatine to he tested, when, if 
much chnndrin is present, the hot gelatine 
solution will stiflen to a jelly in a few sec¬ 
onds. 
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* Vimmfcrcially, gelatine occurs in sheet* nr 
shreds of slightly vellow tint. the whiti* 
variety made in France being obtained 
fruni] twh lumps, Gnod photograph ic gelatine 
should be almost colorless, should ?iWjrh six 
limes its own vulunio of water at 15° C, and 
■ i: - -1 d ve easily and completely at 30* to 40* C. 
Whom, gelatine has been lieated and cooled 
several times, nr kept in a dual stale for some 
lime, it lose* its power of setting 1 . The pres¬ 
ence nf sm acid nastsls this peculiarity. Tn 
Uie photographer, gelatine u valuable 5ie- 
KiiLse of iu insolubility in told water, its 
Solubility in t .> f l water; because it liecomcs 
insoluble after exposure to ligbl, when 
mixed with substances such an potassium 
bichromate, and also because U becomes in- 
soluble by the addition of such substances 
a.-; chrome alum, without previous exposure 
to kgbt A rough lest of the quality of gela¬ 
tine may be mmle by fracture; the common 
kinds are brittle and slmrt, the belle-r sorts 
art! tough and homy. For carbon and 
enrolsian work, soft gelati acs are used; 
while for phriln-mpe hail i cal work a hunt 
gelatine is preferable, 

Gelatine Dry Process. Wo are indebted 
tn Dr, Hill Norris for thin process The 
glasses are to be cleaned with scrupulous 
I'ur^ : ni 1 1 coated with the collodion in the 
usual way, jlI lowing the collodion to set 
firmly before dipping it into the nitrate bath. 
The sensitizing having been completed* 
wash the plate with plain water cure fully; 
drain fir :i few seconds and immerse in li 
solution of 

„ JM uratne. 

UoPlLuO Wnu-r . . , . llgaBRH 

ALenljol.2>£ 11 

Put the gpljiline in cold water and allow it a 
fpuirter of an hour to soften and swell, and 
it will then readily dissolve by applying a 
gentle heat. Next clarify the solution by 
adding to it, white bnniy tiysrm, ft teusp*» ,TI - 
ful of white of egg (previously beaten up 
with a silver fork), afterward heating nearly 
to the boil big-pnbiL The alcohol must mw 
be added to lacllmitc the coagulation of the 
albumeu. When this hikes place and tin 1 
liquid been Hit's clear, filler through a clean 
piece of cambric, folded throe or foltr tebueo. 
The vessel containing this solution must 
stand in warm water in order to prevent gela- 
ti luxation. The plates must he mnyenl Up 
and down two or three minutes. They are 


then removed,drained in hloiimg-papcr, and 
dried lis deseribnl under fh-y /ttiAr*. When 
dry, they can be stored away in a light-light 
box for use. The sensibility remains good 
for many days. Allow- from ibur to eight 
times tin! exjKaure of the most sensitive 
moist collodion. To develop the image, 
make a saturated solution of gallic acid in 
water; then dissolve-40 grains of pure nitrate 
of silver in 1 ounce 4>f distilled water. Pour 
into a llat porcelain dish a sufficient, quantity 
of the gallic acid solution tea flood tin: plate 
readily. Then to each (luidounee add 10 
minims of the solution of silver, or ft minium 
in hot weather. Il i- iim, irMin ib u no dis¬ 
coloration should occur on mixing these 
liquids together, to obviate which , dean thg 
[Hirecluin dudi very carefully with nit He 
acid or cyanide belhrc use, employ a pure 
solution of ni irate of silver, and mix it with 
thegullic acid in preference to adding the 
g:il t ec acid to the si 1 ve r solution, TJic picture 
may be expected to appear in live or ten 
minutes, and in one hour, or from that ti> 
ibur hour*, the development will Im- com¬ 
plete. If, in spite of all precaution*. the rlc 
veloper begin* to blacken before the inten¬ 
sity Ws reached the proper point, it rnlist be 

S KHired off and a fn-di mixture prepared, 
juitly, wash the plate with water and dx it 
in a solution of hyposulphite of *™la. 

Gelatine Paper. Puffer siac-d with gela¬ 
tine. Make a solution of gelatine in warm 
water, abuui n grains of gelatine to the 
ounce of water, and while warm immerse 
the payier, sheet by ^hcet. To d,, thi* 
readily, take the sheet by two of the '-'mers., 
carve the end slightly, and puss it ihr*m<}h 
the solnli oil, pushing from yirtl, Drain to 
the last, drop, and hang up to dry on pins 
so placed as to just catch iho corners by 
which the sheet is held. 

Gelatine Plates. Glass plates coated with 
gehitirio-bromide of silver enmliioti, called 
dry plates. 

Gcla-tino-Bromide Process. In 1871 Dr. 
R, L. Maddox proposed a method of prepar¬ 
ing photographic plates, in which gelatine 
took the place of the collodion previously 
used. I In ring the seventies, thte method 
was improved by many workers, and since 
1330, gelatine dry pistes have been univer¬ 
sally used, manufactured by the gtdail no- 
bromide process. The following is a brief 
outline of thin process; (1) 40 grains of Beta* 
line are soaked in 3 ounces of distilled 
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wjuer: add Ififl grail* ammonium bromide 
and 10 grain 1 ) potas-dum iodide. Ileal gently, 
till all f&dhuolved. (2) In l ounce of distilled 
H-atct ]'HI grail]? of silver nitralc! ; 

tu iliN add -truing ammonia, drop by dr4i|», 
till tin- precipitate at first formed diaappiMns. 
ill In the dnrk-rcKUiX, warm the SOTOton A 
ot l7rt a F.. iiud add to it by degree? 165- 
grain* of silver nitrate. When thiA has dls- , 
wtlvt-il, mid solution B. Shake well. and 
slew for [iv. i bouts ut a temperature of 170° 
F. (4') Cool the emttlninn duw r n lo StP F. p 
und add ifQO grains uf hard gelatine. J lent 
the whole lo IQO 4 F., and mis well. -Now 
plat* tlie vcs-ael containing the eanulaiiHi in 
cold water* wln-n it nvill quickly set to a stiff 
jelly. (i>) the emukiouweJI bv squeez¬ 
ing it through con rse innvas into several 
ctilings ot water, ft>) Add 1 unmw of nh’uhol 

to the emulsion ■ dissolve it by' gentle 3it*sil t 
make the total quantity up to 111 ounce* by 
lidding distilled water. Lastly, filter the 
emulsion by squeezing it through pwan’s- 
d own Ciilici i, :ni 1 1 it is ready for coating the 
Plata*. Bucli an emulsion will ijosso-s ck- 
tremely high Bcnfdtiveflcs.* to tight.— Horn- 
ton. (See also Dry Fftite*.) It i? almost un- 
rtetvsrary to add [hat. in practice, the worker 
will limitin' commercial makes of gelAlino- 
bromide plates to meet his every desire, 
tendering the trouble involved tn the pm- 
{t^s given fllww utitu'cv^iry, 

Gelatine-Chloride of Silver. A gel cn i no* 
chloride of silver emulsion; it solution of 
gelatine holding finely divided chloride of 
Silver in suspension. Used in making p#i- 
tives h i o glass (window Irani) purem-ie*, lan¬ 
tern sliiles), also in the preparation ^ 
chloride of silver gelatine pu|jer. 

del a fiTtn -flhlonda Paper. Just as gela¬ 
tine supplanted collodion in the preparation 
of the sensitive surface in negative-making, 
m> gelatine threatens to take the place of 
albumen and colludum in tlie manufacture 
of printing papery. Photographic paper 
coated with an emulsion of silver chloride 
suspended in gelatine U called gelatine- 
chloride paper. Formula 1 for its preparation 
will 1 h- tbuiid under Kuwbioni, but the rom- 
merciiri article will be found mure uniform 
oral economical than that prepared in an es- 
pe rimental way. Gelatino-chloride emul¬ 
sion* may be flowed upon paper ? or opal, or 
plain gliL-s; prints are > ibbuned. in the osurnl 
manner under a negative; the manipulation 
does nut greatly differ from that employed 


with albumen or other well-known paper*, 
and the prints are mounted and bumUhed 
i ei ihc itsUiil way. GelatinoehIoride imper, 
very faintly primed, may he developed in u 
hiolutioii of 

Gallto Add . 5 part*, 

AcetHcflfSuli . , . . j " 

TnntiJt Add ..... 3 " 

Water . . , . . , . Slo ■’ 

Or the following muy be Used; 



1 jihtJ ItixL Water . . . . , !!0 

< If lllis solution 20 parts are diluted with 200 
part* water, into which the prints tire put 
without washing. After using either lur- 
lesu lit, tuning and lining iu a combined bath is 
recommended. By this method of develop¬ 
ment many more prints cun l>e obtained to 
a given time than by the older way of print¬ 
ing completely miu This prows.-* is also 
peculiarly adapted 1.■ r amateurs, who by it 
an- enabled to impress, a number of prints in 
a few minutes during the day, ami develop, 
finish, etc., at tlu»ir Ightnru during the even¬ 
ing*. 

Gelatinous Paper. This is U tter know n 
la photography by the French term papier 
j/Aiel* and COtBIltl of a peculiar preparation uP 
ge]lit me Irt sheet-. 11 pc rfect fy t r:u id Livcnt, 
suifKith, of an absolute continuity, without 
uny texture, and am take dtflbrvut tijiUi 
without busing Its ttiLnspun-iit , y + It is used 
to prcsi-rvc, by ituInterpomtion, the negatives 
again-t trie scii-itized paper in printing pusi- 
ti vi-s, 

Gelatmugraphy. A rapid jirocc.-? ibr ob- 
tLLi ning newspa per bloc ks. 

Go latino type. Syn., L<dtntype. A photo¬ 
mechanical pruoss of printing, devised by 
Husiiik, uf Prague, in which a film of gela¬ 
tine i? exposed Under a negative translated 
into gram or hue, and afterward mounted 
on a right support by the cxpnscd side. 
Those portions not aifciited hv light arc then 
removed by solventa* such as lint water or a 
saline solution; the result being a film in 
serai-relief, suitable for printing in pliice of 
the Li-unl wood or titefiil typogmcnhic relief 
block. 

Gilding Solution. A soluti' iri of chloride 
ofgnlil fbr giving a permanent fini>h to the 
dagnerrotype. 

Glacial Acetic Acid. C-.mce nt ruled ac die 
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acid, containing only a single atom of water, 
ami w> termed trom its property of solidify¬ 
ing at a moderate temperature. At about 
50® the crystals melt anti form a limpid liquid 
of pungent «»dor and a density nearly corre¬ 
sponding to that of water; the specific gravity 
of acetic acid, however, is no test of fta real 
strength, which can ouly be estimated by 
analysis. Glacial acetic acid it sometimes 
impure, containing sulphurous and hydro¬ 
chloric acids, which are injurious in photo¬ 
graphic processes. Test for these bv adding 
a drop or two of weak nitrate of silver solu¬ 
tion to a drachm of the acid, and if they are 
present, a white deposit of chloride or eul- 
•hilc of silver will be produced; if aldehyde 
>e present, the acid becomes discolored by 
exposure to light. If glacial acetic acid has 
a gariic smell, it is unfit for use. Glacial 
acetic add is useful iu preventing fogging 
(see Fogging); in rendering the development 
slow ami even; in the paper-printing process 
by development; and quite essential iu the 
calotype, wax-paj»er, and albumen processes. 
It does not coagulate albumen. (See Acetic 
Acid.) It is a very good solvent of gelatine. 

Glass. A combination of various bases, 
esjteeially alkalies with infusorial earth, the 
latter predominating. The more the alkali** 
predominate the more fusible the glass be¬ 
comes, till finally it becomes a solution 
(water-glass). Optical glass consists mainly 
of flint and of crown glass, alkali lime glass 
(thin, colorless, or greenish glass, flattened 
bv the stretching or cooling process); plate 
glass, an alkali lime glass, rolled and levelled; 
colored glass, a glass mixed with various 
coloring matters, and glass covered with a 
thin layer of differently colored glass. The 
aorta of glass used in photography are known 
a* crown, flint, and polislml sheet, of which 
kinds there arc innumerable varieties. Crown 
glass is composed of a mixture of silicates of 
potash, lime, and alumina. Flint glass is a 
mixture of silicates of |>otnsh, alum, and lead. 
These sorts are used largely in the nianufae- 
tuie of lenses. Fur dry plates polished sheet 
is used, the best kinds being imported from 
England and Belgium. The finest glass for 
lenses is the variety known as Jena glass, 
introduced a few vears ago. Opal glass is 
made by fusing with the metal one of the 
oxides of tin or tine. 

Glass-Gleaning. This is a very important 
part of all photographic processes on glass, 
and should be performea with all the care 


and thoroughness possible. (See Cleaning 
the Gla**.) 

Glass Dishes. Oblong, shallow dishes for 
photographic solutions. They should always 
lie one or two iuches larger and wider than 
the sheets of paper or glass plates to he put 
into them. 

Glasshouse Skylight-room; a room for 
making phoMgniphie exposures. It is sup¬ 
plied with top amt side light, usually facing 
north, with a system of curtains, reflectors, 
and other accessories. 

Glass Negatives. Negatives produced 
upon films spread upon sheets of glass. (See 
Albumen ; (bllodion ; Gelatine , or Segatice*.) 

Glass Plates. Sheets of gla<s used as a 
vehicle to support films of albumen, collo¬ 
dion, ami other substances, for the production 
of photographic pictures. The purest white 
glass, perfectly flat and frit* from defects, 
should always be used to insure good results. 

Glass Positives. Positive photographic 
impressions produced upon films of albumen, 
collodion, and other substance*, supmirted 
by sheets of glass. (.See AinltnAgpe ; Collodion ; 
yViViwr /‘roof'*, etc.) 

Glass Tubes. Hollow cylinden* of glass, 
from three to twelve inches’long and lialf an 
inch in diameter. They are used in photog¬ 
raphy to form the handles of what is called 
a “ Buckle’s brush.” (See Hurtle'* Bru*h.) 

Glass Vice. An instrument to hold the 
glass plate while lieing cleaned. 

Glooe Lens. Invention of Mr. C. C. Har¬ 
rison. Once a very popular instrument for 
outdoor work ana ■ 
copying, but now in 
disuse, owing to 
more jK-rfect optical 
constructions. Slauy 
of tin* new lenses an* 
constructed upon tlie 
globe principle, 
more or less. Tlie 
miter lens-surfaces 
of the globe lens 
would, if continued, 
form a glolie. It 
consists of two euual menisci, comprises a 
view field or angle of 90 8 , and cuts very 
sharp when well stopped down, but is not 
verv rapid. 

Glucose. Generally known as grape sugar. 
It can be made thus:’ 1 pound of starch, 2} 
drachms strongest sulphuric acid, and 1 gal¬ 
lon of water; boil the mixture over a sand- 
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bath for twelve hour*, the loss by evaporation 
to be supplied with boiling water. After 
being thus boiled the acid liquor is to be 
care hilly neutralised with chalk, filtered, and 
then evaporated to the density of about iV 
Beauiuf, when it will be in a fit state to make 
the new developing agent of Mr. Lyter. 
(.See (imp< Sugar.) Glucose reduces the 
oxides of fine metals to the metallic state 
without the aid of light. It i* hygroscopic 
and so serve* a* a preservative in collodion 
dry plates, and in tne dusting-in process. 

Gluten. A peculiar sulmtance found in 
wheat. To prepare: Mix flour with a little 
water into a stiff paste, and knead this paste 
in water until tne starch and saccharine 
matter are washed out. It is gray, extensi¬ 
ble while fresh and moist, like elastic gum ; 
turns blue when mixed with guuiacum. 
Sometime* used in photography to resize 
paper. 

Glutinous Collodion. A collodion which 
is thick and glutinous, flowing over the glass 
in a slimy manner, and soon setting into 
numerous small waves and cellular space*. 
The film lies loose upon the class, is apt to 
contract on drying, and may be pushed ofl' 
bv the finger in the form of a connected 
shin. This collodion i* produced from pyrox¬ 
ylin made with cold acids; the temperature 
should 1 m* from 130° to 155° Fahrenheit. 

Glycerine. A sweet substance formed in 
the process of saponifying oil* and fats. 
Digest equal parts of ground litharge and 
olive oil with a little water at the boiling 
temperature, constantly stirring and replac¬ 
ing the water as it evaporates. When the 
conqiound has acquired the consistency of a 
plaster, wash it well with hot water, decant 
the latter and filter; then pass sulphuretted 
hydrogen through it, to throw down the lead ; 
again filter, and evaporate to a syrup in a 
water-bath. Decolor with animal charcoal. 
The product much resemble* avrup in taste 
and appearance. It dissolves gallic acid and 
other substances, but has little or no action 
upon nitrate of silver in the dark, and re- i 
duct-* it very slowlv even when exposed to 
the light. Glycerine is used a* a preserva¬ 
tive in the collodion process, also in emul¬ 
sions and pvro developer, as it retard* and 
give* brilliancy. 

Glycin. Hvdroxvphcnyl glycin. C,H, 
(0H),XII.CH r ,’C0()H. It' is a developing 
agent obtained by the action of chloracetic 
acid on amidophenol. It is a light, lustrous 


powder, readily soluble in water in presence 
of caustic or carbonated alkalies; Keeps in 
solution if a sulphite is added, and acts as a 
powerful developer, although it works slowlv 
compared with pvro or inctol. It yield* 
image* clear in the shadows, and of a gray- 
black color, l>eiug thereby suitable for dry 
plates in photo-mechanical work. The 
udditionof potassium bromide has a restrain¬ 
ing action, and water added to the developer 
give* additional softness to the image. The 
following fonnuke are given: 

Ghjcin-Po((i*h Drrtloptr : 

Glycin .(V part*. 

Sodium Sulphite (cryat) . . 15 •• 

Water . 00 •* 

Potassium Carbonate . . . 25 " 


For use, dilute with 3 to 4 parts water. 


Gh/rin-Sotla Developer : 

Glycin. 

Sodium Sulphite . 

Sodium Carbonate (erynt.) 

Water. 


3 (larta. 
15 *• 

22 •• 
200 “ 


If desired, elycin may be mixed for use with 
cither the hydroquinone oreikonogen devel¬ 
oper*. Negatives developerl with the glvcin- 
soda developer are distinguished bv freedom 
from fog, and are very clear urn/ delicate. 
With n developer com|>osed of 


Glycin . 

Potassium Carbonate , 

Water . . . . 


1J-4 grains. 
12 •* 

1 ounce. 


beautifully soft negative* may be obtained 
by allowing plenty of time in development. 

Glycins. An* formed when an atom of 
oxygen in the amido group of an amido¬ 
phenol is replaced by the acetic-acid residue, 
CkLOOOH. They have the general formula 
CiiUjn— # C)H,NRClI,OOOH. The glycin* 
of paramidophenol, and other similar sub¬ 
stance*. can be used with alkali sulphite* and 
carbonates a* developers of photographic 
image*. A formula is: 


Glycin . . . . 

Sodium Sulphite 
Pouunium Carbonate 
Water . . 


3 parts. 

» ♦' 

& *• 
200 »* 


For portrait work thi* concentrated solution 
can bo adopted as desired. 

Glycyrrhizin. I* obtained from the fresh 
roots of liquorice, and i* a substance inter¬ 
mediate in properties between sugar and 
re*in. It is sparingly soluble in water, but 
very soluble in alcohol. It precipitate* a 
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strong solution of nitrate of solver white, hut 
the deposit becomes reddened by exj>osure 
to light. Glvcyrrhixin is used l>oth in col¬ 
lodion und the nitrate hath to produce 
intensity in the image, hut as it tends to 
decrease sensitiveness in the film, it should 
be used cautiously. 

Gold. This metal, which w more ductile 
and more malleable than all other metals, 
has also the peculiarity of haviug a yellow 
color. Gold is found "native in a state of 
airily, or in combination with other metals, 
t has the specific gravity of 19.8, fuses at 82° 
Wedgwood a pyrometer, and has the atomic 
number 2tH). It does not oxidize by being 
kept in a state of fusion, nor is it tarnished 
by exposure to the air or moisture. Pure 
acids do not act upon gold; its solvents are 
chlorine, nitro-inuriatic acid, and nitro- 
hvdrobromic acid. Some of the salts of gold 
pluv important parts in photography. 

Gold Bath. A solution of chloride of gold 
in water (mostly 1 : 1000) with different salts 
added. It is used for improving the color of 
prints. When organic acids or indifferent 
organic substances are added to the bath, the 
tone* on albumen pajH*r will be brown; 
purplish-red when weak, inorganic alkali 
salts are Used; blue-black with strong alkali 
salts. The nature of the silvered (taper is of 
great influence upon the tone. 

Gold-Fabric. Canary-medium. Yellow, 
taffeta-like stuff, for covering dark-room 
windows. 

Gold Hyposulphite. Syn., Sel d’Or. An 
unstable salt of perchloride of gold and hypo 
*oda, used in daguerrotype days, and lately 
recommended for toning chloride-emulsion 
prints. 

Gold Printing Process. A process by 
which rich prints of great beauty were 
obtained on plain paper; devised in 1852. 
The paper Is salted with ammonium and gold 
chloride, afterward sensitized on a 60-grmin 
bath of ammonio-nitrate of silver; when 
dry the paper is printed os usual, ami fixed 
in a hath of hyno soda, silver iodide, ami 
water with a small proportion of ammonio- 
nitrate of silver. The process is now seldom 
used. 

Gold Salts. Substances produced by the 
action of nitro-inuriatic, hvdrobromic acid, 
and chlorine on metallic gold. (See Chloride 
of Gold; Auro-Chloride of,Sodium, etc.) 

Gradated Background. A few words and 
the accompanying figure explain this back¬ 


ground in a sufficiently clear manner. Take 
a strip of muslin of suitable width six metres 
long, and colored progressively, and with 
continuous grada¬ 
tion, in such man- _ 10 & 

ncr that at the 
opposite ends 
there shall Is.* one 
metre of white and 
onemetreofblack. 

These two ends 
arc joined to¬ 
gether, und thus 
form an endless 
band. This is 
placed on a wood¬ 
en roller support¬ 
ed by a framework, and put in motion by two 
wheels; at the bottom another free roller 
keeps the cloth stretched. The'motion may 
be communicated by hand by means of a 
crank, or bv clockwork. If the ojtemtor 
wants a dark ground, he brings the black 
part to the front and keeps it there; should 
be wish it rather lighter, he Itegin* at the 
white ami i»a*se* gradually to the darker 
tints. Another advantage of this apparatus 
is to keep the background of the pictures free 
from spots or stains, as the cloth, lteing in 
motion during the (wise, can leave no truce 
of them. 

Gradation of Tone. The gradual blending 
of one tint into another. The gradual soft¬ 
ening-off of the deep shades into the high 
lights of the pieture. 

Graduated Background. This ingenious 
contrivance can be applied to any back- 

f round with, very little additional expense. 

'he additional apparatus required consists 
of a woiiden or opai|ue cloth frame or hood, 
projecting all around the upper part of the 
screen to the extent of about four feet, so as 
to form a reeess of that dentil, at the back 
of which will be the background. This 
frame can be made to slide up and down by 
means of a cord and pulley, or it may be 
hinged on its three sides to the back frame, 
so that they nuiv open outward. In either 
case, by a little arrangement the proper 
amount of light and shade cun be obtained 
on a white background to suit any style of 
sitter, und thus gray heads, white caps, or 
light-haired children can be taken with the 
same background as dark figures. The out¬ 
side of the ho»td may be (tainted light blue 
or other light tint to suit the remainder of 
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the room; but the inner part must be of 
some dark color, so as to avoid the reflection 
of light on those parts which it is the object 
of this contrivance to keep in shadow. This 
decidedly improves the appearance of the 
picture. 

Graduate. A graduated measure; a 

E l ass or funnel-like vessel of glass or porce- 
un with measure-marks for measuring 
liquids. 

Grain. English weight — 0.0648 gramme; 
16 grains = 1 gramme, approximately. 

Grain. The breaking up of the half¬ 
tones of a photographic picture into more 
or less chine dots. In photogravure the 
grain is produced by dusting resin powder 
on the warm copper-plate, melting it just 
enough to make it adhere; in nutotypy by 
the interposition of a transparent screen be¬ 
fore the sensitive plate when copying. In 
phototypy the open grain, whicli absorbs 
the water, is formed by drying bv heat. 

Grain in Photo-Mechanical 'Work. To 
produce prints in half-tone by the photo¬ 
mechanical processes * s necessary to break 
up the tones into dots or lines or stipple to 
permit of their reproduction. This grain 
is obtained by reticulation of the film, 
by laying a ground on the plate, of fine 
powder |n • du-ting-box, or by photograph¬ 
ing the subject with a ruled screen placed 
before the sensitive plate in the camera. 

Grape Sugar. Tnis modification of sugar 
exist-* abundantly in the juice of grapes and 
in many other varieties of fruit. It forms 
the saccharine concretion found in honey, 
raisins, dried figs, etc. It may be produced 
artificially by the action of fermenting prin¬ 
ciples and of dilute mineral acids upon 
starch (ace Glucote). Grape sugar crystal¬ 
lizes slowly and with difficulty from a con¬ 
centrated aqueous solution, in smull hemi¬ 
spherical nodules, which are hard and feel 
gritty between the teeth. It is much less 
sweet to the taste than cane sugar, and not 
so soluble in water (1 part dissolves in 1$ of 
cold water), flrupe sugar tends to absorb 
oxygen, and hence it jxisscsse* the property 
of decomp*»ing the salts of the noble 
metals, and reducing them by degrees to the 
metallic state, even without the aid of light. 
Cane sugar doc* not possess these proj>ertie# 
to an equal extent, and hence it i* readily 
distinguished from the other variety. The 
product of the action of grape sugar upon 
nitrate of silver appears to be a very low 


form of oxide of silver combined with or¬ 
ganic matter. Grape sugar is employed in 
photography to give increased density to the 
image, either by adding it to the nitrate 
bath or to the collodion in the some manner 
as for glvcyrrhizin. It is also u.-ed ns a 
preservative for dry plat***. 

Graphol. Eikonogen developer, brought 
out by I*. Mcrcier. of Paris. It is in powder 
form and ready for use when dissolved in 
water. 

Gray Vignettes. Vignettes in which the 
white ground around tne picture has been 
flii-heuin the light to a pray shade. 

Greasy. An expression applied to sensi¬ 
tized albumen paper when, after silvering, 
it feels soapy or greasy. This is caused by 
the paper being too dry, or by not silvering it 
long enough. 

Grinding of Lenses. The engraving rep¬ 
resents an optician busied with forming a 


FlO. 109. 



photographic lens. The operation is to 
place the optical glass upon a bed in a tank 
and work over its surface with curved tools, 
using rouge and other material with water 
for the grinding element. 

Green Fog. A fault in a negative, its 
shadows appearing light green by reflected 
light. Happens only in alkali development 
(especially with caustic potash), or witn iron 
developer when impure chemicals are used. 
Cause: faulty preparation of the plates. 
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Green Prints, For hinie subjects prints 
with u jjria'ii tout) [in' dal ruble, Such pritite 
iflav i K5 obtained bv the use raf green carbon 
tissue or by the lollnwmg method: Float 
suitable paper on a 60-grain hath of om¬ 
nium nitrate, allow to dry, and expose under 
a negative us usual, Alter exposure wash 
over with a weak solution of potusium ferri- 
cyanide, tiy which a red print is obtained, 
Whilfljill wet place this print in a lO-gr*tn 
sol«tion of acs^aJcbLuride of iron, and the 
color of the print will bo changed to preen. 

Griswold's Albuminized Collodion, This 
collodion, invented by V. >T. Griswold, is 
made a* fallows: To 1 quart of col tod tun 
prepared in the usual way add S ounces of it 
jmlution prepared thus: The clear solution 
which remits from white of c&p which 
have boon well beaten, ami an erpi-il hulk of 
pure soft Water* Whi n Lhis in sidthd to tlie 
coUiHjjon it is thrown to the bottom in long 
stringy white musses, which, after a few 
day-fj impart to the liquid albuminous prop¬ 
erties, rendering the him closer in texture 
and bringing out the minor details more 
sharply and perfectly thjm by the ordinary 
collodion, 

Griswold's Emma-Iodized. Bitumen. Di¬ 
lute as]i(mlturn vambh—which has been 
pre pa rod by boiling together one-half gal¬ 
lon linked oil, 1 pint Japan varnish, and j 
or i> ounces asphalhun to such a Consistency 
that it will, when cool, roll into a hard hull 
—to :i proper consistency with spirit* id lur- 

E entitle. Add to S ounces turpentine, one- 
alf ounce bromine and i ounce iodine, a 
small quantity at a time, as they unite with 
great heat and mu--t he managed with care. 
When thoroughly united this nromo-iodiicd , 
turpentine, added to a one-half gallon | 
bath of the prepared bitumen, forma the 
hrmmojixUzi d bitumen' Or take finely pul¬ 
verised bromide of potasstum, 150 grains, t■ 
which add 150 grains crystallized nitrate of 
rihtor,dissolved in 4 ounces distilled water. | 
Wash the precipitate through nine or ten 
changes of water* Filter dry in a dark 
place. Put the dry powder (bromide of eU-. | 
ver) into ii long 8-ou.nee vial containing 4 to 
C ounces turpentine and add to it 14 ounces 
iodide of potassium very finely pulverized. 
Thi.n will forte the brtimiwislide of pota-- 
*iuiii Lind silver in turpentine, which add to 
the one-half gallon of bitumen prepared as 
above. Bitumen so sensitized will give im- j 
pres-iions without the aid of collodion. It 


renders a coll ml inn film more sensitive and 
may be Hied for taking pictures on paper or 
any other .hard, smooth substance. 

Grmmd-Gl ass. G I:ls-. to which a matt 
Mirfscc ts given by grinding with emery or 
similar substances: ha* inuny uses [n pho¬ 
tography* It forms the screen in all camera* 
u|»in which the image produced by tin:- lens 
may he seen and tftcusacd. It U used to 
ghizo the .studio lights in order to ,-ecure 
softer definition and dill'Lisiim of the light* 
Ground-glass jjI llcil-s coated with sensitive 
j emulsion am advised instead of the platen 
usually uaed, lor the avoidance of halation 
in photographing interiors. Plain ground- 
gtass plate* axe also used to soften hard nega¬ 
tives in various printing processes, and to 
obtain prints with a rnntt turfuce, for which 
purpose the print is squeezed to the ground - 
glass ami left pi curl off when thoroughly 
dry. 

When ground-glass 1* unobtainable fi»r 
focussing and other purpose-, plain glass 
coated with the following wilt serve: 

Saiatinnw ..... IS gram*. 

XHHJd ,*>.,,. 1 11 

Ether * , . 200 ini aims. 

Berifirie ..... SO to IDO " 

The more benzole used the liner will be the 
matt surface obtained* 

Group. The collection of two or irime 
li-.'iin-- upon one plate or in cait po m re, 
An assemblage of objects whose lights) 
part* form a muss of light, and their shaded 
puns a mass of shadow. It is impossible 
to give any definite directions fur farming 
groups: so much depends upon the individ¬ 
ual nature and eon h inmiiiun of the models, 
and upon the nature of the accessories called 
into requisition. Artistdcallv the efieels of 
grouping are very little studied by photog¬ 
rapher, yet murh of the beauty of s picture 
of several tigiLrcu depend* upon the manner 
in which this is done* Not only the place 
for each figure should bo properl v chosen, 
but the space to bo occupied* the surround¬ 
ings, and the general conformation of each 
subject should be studied, and the arrange¬ 
ment made so :ut to bring forward all the 
most pleasing and prominent points, and 
keep the least promising in the background. 
The Worts upon art should be -t adieu. For 
this kind of work quick plates and lenses are 
indisMi-nsable, anti ;ls good a light us is nli- 
tainnule. As a brunch of professional work. 




GUAI 


176 


GUM 


group-photography is pleasant and profitable 
and dfMTTet more attention than it rw.vnf*. 
For outdoor group* the same condition* uje 

1 Guaiacol. 8yn.. Methyl catechol. A 
colorless, oily liquid with a pungent odor, 
obtained by drv distillation ol guaiac ro*m. 
Prepared f»v Waterhouse us a developing 
agent. Guaiacol is sparingly soluble in 
water, and dissolves readily in alcohol. M hen 
it in mixed with caustic soda it acts a* a de¬ 
veloper, giving harmonious negatives ol a 
brown color. It ha- been suggested that the 
reducing action of guaiacol is due to some 
impurity, a-s when carefully purified it does 
not possess any reducing action. 

Guaiacum. This is one of the </«»• iynn». 
One of the most remarkable properties of * 
guaiacum is its turning blue in contact with 
gluten und several other sul>stanecs m the 
air; nitric acid and aqueous chlorine turn it 
successively green, blue, and brown. An 
alcoholic tincture of guaiacum. rendered 
milky with water, recovers its transparency 
on the addition of caustic potash in excess; 
but this is not the case when resin is present. 
A delicate photographic paper may be formed 
bv first washing with an alcoholic solution 
ot* guaiacum resin, nnd afterward with one of 
neutral acetate of lead. It is soluble in alco¬ 
hol, Ls light-sensitive, and possesses develop¬ 
ing qualities. , 

Gulliver’s Paste. Photographer* often 
find it inconvenient to prepare starch paste 
in small quantities; hut the following mix¬ 
ture, invented by Mr. Thomas Gulliver, 
when once made will keep for month* ready 
for use, and will be found excellent for 
mounting pictures. It is smooth as oil, easy 
to prepare, does not thicken, and will stick 
like glue; it also has the advantage of not 
cockling the prints so much as the ordinary 
starch paste. Take of 


Picked White Gum-Arnblc 
Dextrin .... 
Liquid Ammonia . 
Water .... 



ounce. 

ounces. 

drops. 

ounces. 


The gum-arabic i* to be pounded in u mortar, 
and mixed with the dextriu; then rubbed 
in the mortar, with 2 ounces of the water, 
till quite smooth; then the rest of the water 
added, and boiled in an enamelled saucepan 
f..r ten minutes. When cold it may be put 
into a wide-mouthed bottle, the ammonia 
added, and thus kept for use. 


Gulliver's Varnish. A solution of gum 
benzoin in alcohol, introduced bv Mr. 
Thoma- Gulliver, made in the following 
manner: 


No. 1. Gum Benzoin . 
Alcohol . 

No. 2. Gum Benzoin . 
Alcohol . 


. 3o grains. 
. 1 ounce. 

. grains. 
. 1 ounce. 


Powder the gum in a glass or Wedge wood 
mortar, gradually adding the spirit; then 
filter through blotting-paper; the next day 
it will be lit for use; or it may he poured 
into a tall bottle ami left to subside gradually. 
The above are for negatives: No. 1 for those 
intended for working off a few prints only ; 
No. 2 for those negatives from which some 
1000 or more may he required. For posi¬ 
tives, add a little animal charcoal, und it 
will soon become clear as water; after 
filtering it, varnish a |>ot<>iiivc with it, and 
when quite set apply the black varnish 
on the benzoin varnish; the picture will re¬ 
main pure and much improved. 

Gum. Different plant stuffs, forming (dis¬ 
solved in water) slimy, sticky liquid*. The 
m<«t important are: gum-arabic (insoluble 
iu alcohol, ether, and oils), used for mount¬ 
ing ; gum dammar (soluble in benzene), u*ed 
a* varnish; gum tragneanth, forming, when 
boiled in water, a thick solution resembling 
that of gum-arabic and used for mounting 
chromo-photographs. 

Gum Anim e. An exudation of the (bur- 
bnril tree of Cayenne and the equatorial dis¬ 
tricts of South America. It is exported in 
lumps of different sizes, often including per¬ 
fect insects and parts of other organic re¬ 
mains of living species ; hence it has derived 
its name, as being animated. It contains a 
little volatile oil, is resinous, of a light-brown 
color, brittle, und tnuvqiarent. Alcohol and 
essential oil of caoutchouc mixed, dissolve 
anime into a icily, hut not perfectly. 

Gum-Arabic. A vegetable product pro- 
, duced from the denr/a rcro, di-tingui*n«*d, 
like must other gums, by its solubility in 
water, and insolubility in alcohol. It is 
tasteless and inodorous. Its solution is viscid, 
and is termed mucilage. Gum-arabic is 
used in photography for manufacturing seal¬ 
ing paper, in mounting photograph*, and 
for making a preservative for drv collodion. 

Gum Dammar. Dammar. White resin 
l from the East Indies, soluble in benzene und 
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spirits a! uu-peniiiu?. Used in the m»nn&c- 
turn of varnishes. 

Gum-Gallic Process. A dry collodion 
process introduced by Jl. 31. "Gordon, in 

which u-ill ic odd and gum-arabic were a 
uplift] t'faiture. Flutes [in' | Hired by this 
process kept well, and were about as rapid 
as wet collodi on plates. 

Gum.Lac, !x Hard rchdu, imported 
from tbe tltisi kniii.-, uonBiiting mainly of 
shellac and red coloring mat n r. 1 ’ -= r-1 i'v 
various yarni.'I hjs. Mixel with iodide of 

ammonium it wk usd as a -ul ►stratum in tbe 
albumen process; more recently as an addi¬ 
tion to geWiuo-bronudoof silver emulsions. 
Gum Paper, (See Jtyrr) 

Gum Basins, I nspissuted vegetable juices, 
eoniiaGng of extractive and resinous matter* 
They urt-j iu rlly soluble in alcohol tin (I water. 

Ginn S&ndarac, Tibs substance, ^"tuc- 
times called gum pluipcr, is a peculiar resin, 
the produet of the Tmtga (trhmtata, a small 
tree which grows in the northern part ot 
Africa. The resin of commerce is of a pale- 
yetli.iw, Iran- pan'i li color, brittle, ami of a 
sijjht'riiuiil or cylindrical atuipc. It has a feint 
a reunite smell ; dot-i not soften, but breaks 
between the teeth; fuses readily with heat, 
and has a sp, gr. of from 1 .05 to 1,0®, It 
contains three different resins: one soluble 
in spirits of wine, fine not soluble ill that 
menstruum, ami u third, soluble only in alco¬ 
hol of 90 per cent. It is used in photogra- 
phv fyr Varnishes, 

Gun-Cotton, Explosive cotton, pvrn.vy- 
lln, triuitn>eelluli tie. A body ublai tin w beu 
Cellulose (cotton, linen, paper) is treated 
w i t li eimeentrtitcd sulphuric acid, then 
Washed iirv I dried. Looks 1 1 k-- cotton, lmr 
feels rougher; aometiim# conuw in ncimnih- 
€U- jtowder term of yellowish-white color, 
according to ils manner of preparation, Is 
iusoluble in water, soluble in acetic ether, 
acetic acid, amyl-acctate,methylated alcohol, 
and in n mixture of ether and alcohol - 
ignite jit I ^i 3 and burns without leaving a 
residue* Used fur collodion and emulsions, 
in the preparation of celluloid, Bengal paper 
(for igniting m&gnesima powder), etc, 
Gurney's Compound. A dry accelerator 
for the dayuf aiotyp e plate, invented bv Air. 
J. Gurney; it is composed of tMondc of' 
lime, bromine, and starch, in the same man¬ 
ner ;l- the bromide of lime accelerator, 
Gutta-Percha. The concrete juiefl of a 
large forest tree (Supouicew), of Borneo^ 


Malacca, and the neigh Wing countries, 
i ditta-pcreha h of a dirty pinkish-^ like 
color, Bol id, having little &mel! E and U insolu¬ 
ble in water; It ha-i a silky, fibrous texture, 
especially when drawn out. It feels smooth 
and greasy between the lingers. Below 50° it 
if hard, tough, atid partially flexible, when 
Chiu like horn; between ob 1 * and 70® it is 
okfiic usd more flexible, yet still tough 
i and stiff: between 1W und KJO 3 it becomes 
quite soft and plastic, and loses io- tenacity. 
In this -L itc pieces of iL may be joined, nil 
that is necessary being to presa them to- 

£ ether, Ilv cutting it up into fragments and 
oiling in hut water, most of the impurities 
may be removed. When thus purified, bv 
cooling it passes int i a solid mu-s ; when 
sndterud by either hot water or by dry boat, 
it may be moulded into any shape* When 
hot it" is easily cut with the knife or -.aw, but 
When cold it is difficult to cut it witliout 
wetting the t*nd with cold water. It is lighter 
than water mid flouts on it, the specific 
gravity ladng when pure 0,9791, in its vhcinl - 
cal relations li closely resembles eatjutchouc, 
and is isomeric with it; it differs., how¬ 
ever, in some physical properties. By de¬ 
structive distill at i i m it yields similar pro- 

durt*,aflimting a clear, limpid m! id"a mixed 
Composition between SCO 3 and - it DO A It i- 
insoluble in alcohol and water, dissolves par¬ 
tially in idl of turpentine and ether, and 
perfectly in cold naphtha, benzole, aalphuret 
of ['itrboQ, and caoutchieijiu. ' .J S' these Iwn- 
i£o]e is the fittest; when dissolved in it by 
the aid of gentle boat, and then poUrad upon 
a plate of glass, the bcmzoln evaporates and 
leaves the gutta-percha behind in the form 
of awhile Him or skin. Gutta-percha is one 
of the ‘most powerful negative electrics, and 
may he used for insulating pisiiivi; [surfaces, 

I or for developing quantities in place of the 
glass cylinder, Gutta-percha is used io pho¬ 
tography intliO [iiamifaeaircof baths, disluw, 
funnels, and bottles; mi a sizing |i»r paper, 
us a vehicle cm which to trims ter the collo- 
iliim IMm, and sometimes in cumbination 
with col ballon. 

Gutta-Percha, Collodion. By the ad Jitkm 

of gutta-percha to collodion the collodion is 
j not only rendered tougher hut more sen¬ 
sitive. 

Gutta-Percha Paper, PLsmpIh gutta¬ 
percha in benzole; let the precipitate settle 
and decant off the clear liquid, Put this 
inii i a porcelain dUh, im/ntri? the bhect-i of 
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p:iwr, one sit a time 1 , and hung up to dry, 
Wm dry they are rather more transparent 
than before ituntemnn, but exhibit the origi¬ 
nal glaze, only within the pore* may l>c ob¬ 
served an infinity of little white grain' of 
gUtta-pereh&, which melt when held up ln 1 - 
foro the fire and combine so as to form un 
internal varnish or species of id zing, which 
mnleiH the paper impervious to liquids, and ! 
comparable to a -licet of glib-*, It mw tiit-u 
Ik- albumen b.cd and printed upon in the 
ordinary way; the final washing, however, 
docs nest require wj much trouble iis Unit 
iL' llil] ly bc'(j iwcd. G ut ta-[ icrcha pa per is also 
used lot printing upon the collodion film* 
Take a plate of glass, p?is■> over it with a 
brush acotttof glycerine, and mate the sheet: 
of paper adhere to it, avoiding air-bubbles; 
then spread over if a film of liwliKcd collodion 
in the Usual way; lift Up the paper and 
plunge it in n bath of nitrate of stiver of fi 
per cent. Take care to leave the collodion 
side Upward. When the Iodide of silver is 
formed, lift up the paper, let it drain a 
minute, anal wash it in .two waters; then 
replace it on. the gloss, which retains some of 
the glycerine, or if not, some may be added. 
The papier now ready for use. If tin' re- 
qnired exposure to light be long, it will l>e as 
well to pour over the oollodjonnsyd surface a 
mixture of glycerine mid nitrate of silver in 
the following proportions: 

BiHlfcd Water .... a cionees. 

X i tmte of Silver . . r |fl galea 

rrijft'nsiu ..... aa ** 

Develop the ullage us on elans and fix in the 
u-Lnd way. After fixing, lift the pnper from 
the glass Mid wash out carefully all the 
glycerine. 

Gutta-Percha Transfers. Collodion pie- 
tufi ' i runsi erred to putto-jn'nehsi. the 
process Is ili u.-i givi'ti; Pirat make a solution 

of 

Pure tJrnta perrha * * JR gmSlSS. 

Chloroform or Beusote . . * t cmtiee. 

There are esses where the formula should 
be varied, fait in eueh ease the operator will 
have to decide for himself. When the nega¬ 
tive [#n the gla-r, is dry and in good condi¬ 
tion, laiur on the collodion side a enating of 
the above solution. L<-i it run slowly and 
uniformly, that it may have time to pene¬ 
trate and unite with the collodion him. i 
As soon as this costing is completely dry, 


strengthen it with a second, formed of the 
following substances: 

■iivliitUiv ...... 4fi.^CTalua 

htiwlw ...... tt *■ 

Alvuhol . * , J<j otsoet 

Put the gelatine Ln as much water us will ah' 
sorb it, until it has swelled to the utmost; 
melt it by placing the boiile vuntaining it 
in hot water* Meltibe is lug I us.- in rln- nUi> 
hoi in the same way. Mix the twn soI u i iims 
tugi'dier by degrees and with cure, -cirriug 
with a woodto spatula. Warm it with pre¬ 
caution, that it may not hi' injured by too 
mm’li. hath Hold ihe negative, the guttu- 
]H'j?elm coating upward, In* lore a clear lire, 
or over a spirit lamp, until it is heated to 
10 s <ir 20“ Centigrade; then pour over It im¬ 
mediately (removing i[ from 1 tin- fin me of the 
lamp) a canting of ibe gelatine as ihin as 
its d-m-ity wilt aUotr. uaro it for an in- 
sEiu 1 1 U> eiHil and dry, sheltered Iroln dusl. 
and yon will be able to remove easily, by 
means of steam from bailing watcr, ibis 
triple film nf collodion, gutta-percha, and 
gelatine. This operation is performed :ls 
booh us you see that the Him is 'lightly soft¬ 
ened by the steam, and you should then be* 

S fin to remove it from the gla.-* at the corner 
Youi which the ejieo.- of colliHlkin wan 
poured o£f when the plate was ciiHodlottbed. 
Various ways, which will suggest themselves 
to the operator, may la 1 used to jkeil hate the 
removed. As soon os the entire film is raised, 
flatten it between two pieces of glass having 
good surface*. and sufficiently thick to act by 
their own weight. Thu collodion used must 
have r'*jj\c\cnt consistency r not so ranch, how¬ 
ever, a* to leave striie or lines an the plate 
when dry. The gutta-percha solution most 
stand four or five days to settle and clear bc- 
fort? use.”//; II. Sndlattf, 

H. 

Eaakman's Tiupenut Process. This i - a 
modification of the Taupe not or voiUxiio 
albumen process, very highly spoken of. 
The process is a* follows ; [ 1)’ Clean, collo* 
d i i mi 7,1.*. an 1 1 sen - it ise i u the ordinary nitrate 
of silver hath. (2) Thoroughly wash under 
a tap, (3) Cover with iodo-brontinized albu¬ 
men. i.4'■ Immediate immerrinn in a di'h 
filled with boiling, or nearlv boiling water, 
taking care to let the water overflow the 
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surface in continual waves. Having taken 
the plate* from this hath, keep it again for a 
few innraenU under the tap to clean the 
back, lowering the temperature to the mean 
of the second silver batn. (5) Give the plate 
its final sensitizing in the second silver oath. 
(6) Thoroughly wash under a tap and put 
aside to dry. When wanted for use let the 
plate rest by the upper edjre for about half 
an hour against a stone bottle filled with 
hot water, to insure equal dryness and equal 
development. Develop with 3 grains of pyro- 
gallic acid and 1} grains citric acid to the 
ounce of water, with the addition of very 
little silver solution of 27°. The col¬ 
lodion may be very fluid and contain a bro¬ 
mide in the proportion of 2 grains iodide to 
1 grain bromine. The second sensitizing 
bath should contain acetate of lead. Wash¬ 
ing with dilute gallic acid after the washing 
following sensitizing, is considered helpful. 

Hair Sieve. A sieve with very fine 
meshes, used in the washing of gelatino-bro- 
mide of silver emulsions. 

Halation. The term used to denote the 
spreading of light beyond its proper bound¬ 
aries in the negative image upon the plate, 
producing local fog around the high lights. 
Thus in negatives of interiors, halation is 
apt to occur around windows facing the sky, 
as also around tree branches standing out 
against the sky, in a landscape. Halation 
is caused by the reflection of light from the 
back surface* of the plate. Tuc remedies 
are various; of those tne simplest is the use 
of one of the commercial makes of non-hala¬ 
tion plate*; another is to back the plate with 
a removable coating composed of a thin solu¬ 
tion of bitumen in benzene, which can bo 
afterward removed with a rag moistened 
with benzene; or the following mixture may 
be used: 

Powdered Burnt Sienna . . 1 ounce. 

Gum . l •• 

Glycerine . I drachma. 

Water .10 ounce*. 

Glazed black paper or American cloth can 
also be utilize*!, pressed against the back of 
theplatc during exposure. 

Half-Tones. The lighter shadows ; grada¬ 
tions from light to shade in a photograph. 
A picture without half-tones is harsh. 

Half-Tone Negative. A negative from a 
washed drawing, painting, or natural object, 
consisting not oniy of black and white, but 
of all the gradations. 


Half-Tone Process. A name given to 
photo-etching upon zinc or copper; photo¬ 
engraving in half-tone. 

Hallo type. A positive photograph colored 
in a style invented by J. B. Haul. The pro¬ 
cess consists in printing two paper {*ositivea 
from the same negative, superimposing one 
upon the other between two plates of glass, 
and lucking them with a piece of white card¬ 
board. The front positive is rendered trans¬ 
parent by guin dammar dissolved in turpen¬ 
tine, or by olive oil; the back positive is 
colored roughly and laid down upon the 
back of the first and pressed into clo*e con¬ 
tact. Care must be taken that the outlines 
of the two picture* mutch perfectly. 

Haloids. Of the substance* most easily 
affected by light, the three of chief interwt 
to the photijgrapher are the chloride, iodide, 
and bromide of silver. These three salts are 
called the silver haloids or the haloid salts 
of silver. 

The haloids are salt-like combinations of 
metals with bromine, chlorine, iodine, and 
fluor. The haloid acids are hydrogen com¬ 
binations with the above. 

Hand-Cameras. Small cameras includ¬ 
ing every requisite for the exposure and 
changing of a number of plate*; made in 
very compact form so as to l>e portable, have 
thegenenc name of hund-camcras. 

Handkerchief Printing Frame. For 
printing on handkerchiefs or other. fabrics. 


Fig. U0. 



Take any ordinary porcelain printing-frame 
and through the bottom boro a hole, say 2 j 
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Inches in diameter. Fit this with a nice 
smooth tapering cork, so that the farther it 
i* pushed up through the hole the tighter 
the fit. Now, over the face and small end of 
the eork lav the fabric, push it up though 
the hole in the printing-frame, and thus you 
secure a surface as hard, even, and as easily 
printed upon as a piece of ground porcelain. 
The cut will make the whole matter plain. 

Hand-Screen. The device of Mr. J. H. 
Kent. By its u*e, effects art* obtainable 
which could not be had in any other way. 


no. in. 



Using it. shadows may be thrown upon any 
part of the face, during the whole or a por¬ 
tion of the exposure. The edges of the 
shadows may be no softened into the lines 
and middle tints as to render the whole effect 
harmonious. This gives the operator a valu¬ 
able power when he uses judgment. 

Hanaaford's Fothergill Process. This 
modification of the Fothergill process con¬ 
sists merely in the application of the albu¬ 
men solution. To the white of one egg add 
three ounces of water and about twelve 
minim* of ammonia. This, well beaten, is 
the ordinary mixture of the Fothergill 

S lates. Now add silver solution, drop by 
rop; at first a white precipitate i« formed, 
but quickly re-dlasolres. Directly, however, 
this albuminate of silver is no longer so re- 
dissolved. cea«e. The mixture should pre¬ 
sent a slightly milky appearance, ana in 
this state may be kept for some time. Its 
keeping qualities, however, will be better 
with the addition of just ammonia enough 
to dissolve the milky precipitate. After sen¬ 


sitizing the collodion film thoroughly and 
washing in plenty of water, j>our on the 
albumen mixture ami allow it to flow over 
the plate for about a minute. Then again 
thoroughly wadi and dry. It is not need fill 
that the albumen should In* removed by 
washing. The mixture should be quite clear, 
ammonia being *1ighUv in excess. 

Hard « Hardness i. Terms applied to tho«se 
photographs in which the outlines and de¬ 
tails are all abrupt, without sufficient grada¬ 
tion of light and shade; in which the high 
lights are chalky and the shadows perfectly 
opaque and matted, and the figure or figures 
appear plastered upon the background, with¬ 
out separation or relief, and the whole pic¬ 
ture without atmosphere. This state of a 
picture is often mistaken for sharpness. 

Hardening the Film. To toughen the 
soft, sticky negative or paper films by a 
treatment with alum, tannin, etc., prevent- 
ingabrasion ami frilling. 

Hardwich’s Collodion. This is made by 
introducing one-half gallon of alcohol, sp. 
gr. O. 80 O, into a 2-gallon stoppered bottle 
rind adding 1900 grains dry pyroxylin. 
When the pyroxylin ha* become thoroughly 
saturated with alcohol ]>our in one-half gal¬ 
lon ether, sp. gr. 0.7i r >, and agitate for two 
or three minutes; next add one-hnlf gallon 
more of ether and shake for a few minutes. 
After this the collodion may be allowed to 
settle for about a week or ten days before use. 

Hardwich's Toning Process. Make a 
solution of gold, 1 grain to 1 ounce of 
water; take of this solution of gold 1 fluid- 
drachin, sesquinirbonatc of soda 1 drachm, 
citric acid 20 pains, pure water 12 fluid- 
ounces. Mix the ingredient* in an evapor¬ 
ating dish, and when effervescence ceases 
place a spirit lamp beneath and raise the 
temperature with constant stirring to about 
120 F. The lamp must now be removed, 
else much of the gold will be reduced. This 
warm liquid is poured into a dish, and the 
prints are put into it two or three at a time. 
A little discoloration of the touiug solution 
may be disregarded. 

Harmonious Coloring. The art of laying 

on colors in painting, so that one color may 
harmonize with unother in aualogy and con¬ 
trast. 

Harmony of Colors. The uniou or con¬ 
nection between the colors with respect to 
the nature and -ubierts of the painting, and 
the relation the colors bear to each other. 
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Harmonization of Photographic Solu¬ 
tions. Dr. 8chnau*s, of Germany, intro¬ 
duces this subject to the photographer in a 
series ot experiments going to prove the 
necessity of perfect harmony existing be¬ 
tween photographic solution.-. The collo¬ 
dion process, he says, possesses, when com¬ 
pared with the other negative processes upon 
paper, albumen, etc., an extraordinary sub- 
tilty or delicacy of photo-chemical changes. 
To these alone the high sensitiveness and 
beautiful results of the collodion process are 
due; but, on the other side also, are its 
great difficulties. The centre of gravity of 
this whole process, especially if rapid fine 
negatives are to lx* produced, lies in the ex¬ 
act quantity of the acidifying principle in the 
three most important solution-: 1. The 

iodized col lent ion. 2. The nitrate bath . 3. 
The iron developer. Because this acidifying 
principle can be neutralized by opjMwed 
agents possessing alkaline properties we also 
must contemplate this latter class of sub¬ 
stances when harmonizing oursolutions. In 
chemistry the acids and alkalies are esj>e- 
cially characterized by the fact that the first 
reddens the blue litmus or the Georginen 
paper; the latter ones make the red litmus- 
paper blue, or the Georginen paper green. 
But in photography there are much finer 
differences, which cannot be examined by 
the before-named test-paper. The photo¬ 
graphic forces themselves mu-t be used to 
fin»i them out, i. e„ a proof must be made. 
By this experiment we find among the pho¬ 
tographic chemicals, esj>ecially in those 
which serve to iodize the collodion, two 


classes of a strongly expressed polarity or 
of photographic oppositions, the knowledge 
of which contributes very much to a sure 
operation. In the negative a- well us in the 
positive collodion process, the acidifying 
principle must predominate in a more or less 
nigh grade, according to circumstances. In 
the negative process acetic acid must be added 
to the nitrate bath and developer; in the 
positive process nitric acid is added to the 
hath and aectic (or nitric) acid to the devel¬ 
oper. In order to bring a small quantity of 
the acidifying principle into the collodion 
none of the strong acids may be used; we 
mu-t here take the substances which are 
only by photography known as acidfying, viz., 
the pure iodine, or an iodide containing 
free iodide. In harmonizing the solutions, 
especially their age is to be brought into enn- 
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sideration. All three solutions being freshly 
prepared, no good results can be immediately 
obtained with them. The amount of acetic 
arid in the bath and developer is then to be 
augmented in order to obtain clear, vigorous 
negatives. Find in the following some in¬ 
dication- us to the best preparation of the 
three solutions, always supposing that they 
must reach a certain age or maturity before 
they are nble to show their whole worth. 
The collodion should be com|iosed of good, 
freshly prepared pyroxylin and a mixture of 
2 parts of ether ami 1 of alcohol. It must 
be good and How evenly over the plate; it 
should not forui any streaks (or it is too 
thick), but mu-t possess enough consistency 
to hold the iodide of silver which is formed 
in it during the immersion in the nitrate 
hath. The iodizing solution consists of: 
Alcohol (sp. gr. 0.835), 1 ounce; iodide of 
ammonium, 24 grains; iodide of cadmium, 
12 grains; bromide of cadmium, 6 grains. 
ThU solution should stand some days and 
obtain a wine-yellow color before it is used. 
One adds so much of it to the collodion that 
the film becomes 
dense enough. For 
the preparation of 
a good and homo¬ 
geneous film of 
iodide of silver with 
the ethereal collo¬ 
dion the amount of 
water is also to be 
taken into consid¬ 
eration. 

Harsh. Applied 
to a photographic 
picture, this term 
means that it is 
of a ragged nnd 
abrupt outline, and 
of a rough, spotted 
appearance in the 
lights and shades; 
cold; not harmo¬ 
nious or soft. 

Hartshorn. A 
name sometimes 
given to ammonium 
hydroxide, XH,- 
OII, or liquid am¬ 
monia. 

Head-Best. In 




former days when the time of exposure in 
portraiture wa- necessarily more protracted 
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than it is now, various contrivances were 
devised to support the sitter's head and figure 
during the exposure. Some of these,-of light 
steel or metal, were affixed to the baek of the 
pucdng-chnir, others were fixed to a separata 
stand. Owing to the increased rapidity of 
modem plates and the power of the devel¬ 
opers now employed, h^d-rest* are little 
Used except for old people and nervous sub¬ 
jects or in dull light. 

Head and Body Rest. This helpful ap¬ 
paratus was one of the earliest servants of 


Pig. IIS, 



the photographer. It is now constructed of 
many forms, and some of its kindred are 
exceedingly elaborate and cumbersome. 

Heat. Heat, as a cause of sensation, is 
considered by some to be the result of the 
vibration of elastic media; by others as a 
subtile fluid, contained in a greater or less 
degree by all bodies. In chemistry it is called 
mJorie . It expand* all bodies in different 
proportion*, and is the cause of fluidity ami 
evaporation. A certain degree of it is also 
essential to animal and vegetable life. Heat 
is Intent when so combined with other matter 
as not to be perceptible. It is Kn*ible when 
it is evolved and perceptible. Heat ha- 
greater or less influence in photographic 
processes according to its state. It is quite 
impossible to obtain satisfactory results with 
a high temperature, to 80* Fahr., being 
the best to work by. A high degree of tem¬ 
perature also produces a yellow, hazy atmos¬ 
phere which retards the action of light in 
the camera and renders the impression very 


unsatisfactory, producing a confused, misty 
image. 

Heliochart. A name proved by Mr. M. 
A. Boot for photographic proofs upon paper. 

Heliochrome. The name applied by M. 
N iepce de St. Victor to his process for taking 

r >hotographs jn the natural colors. The All¬ 
owing is the substance of Mr. Victor’s 
memoir on this process: “Having formed 
the idea from what I had observed, that there 
might exists relation between the color that 
a substance communicates to flame, uud the 
color that light produces on a plate of silver 
which ha* been chlorodizcd with the sub¬ 
stance which colors that flame. 1 undertook 
the series of experiments which I am now 
about to submit to the Academy. The hath 
in which 1 plunged the plate of silver was 
formed of water saturated with chlorine, to 
which I added a chloride which (M»«»c**ed 
the property of giving to flame the color 
wliicn I desired to reproduce on the plate. 
It is known that the chloride of strontium 


imparts a purple color to fiame in general, 
and to that of alcohol iu particular. If a 
plate of silver bo prepared by pacing it into 
water saturated with chlorine to which chlo- 
ride of strontium ha* l>een added, and the 
surface of a picture colored in red and other 
colon* be then applied to the plate, and 
exposed to the light of the sun, after ten or 
fifteen minutes it will lie remarked that the 
colon* of the image are reproduced on the 
plate, hut that the red is much more decided 
than the other colors. When it is desired to 
reproduce successively the six other rays of 
the solar spectrum, the same course is pur¬ 
sued as has iu«t been pointed out for the red 
ray, by employing for orange the chloride of 
calcium, or that of uranium; for yeltme the 
hypochloratc of soda, or the cftloridc of 
-odium, or of potassium, as well as pun- 
liquid chlorine; for if a plate of pure silver 
be plunged into liquid chlorine for some 
time and then exposed to the flame of an 
alcohol lamp it produces a beautiful yellow 
flame. If a plate of silver be plunged into 
liquid chlorine, or exposed to it- vapor fbut 
in this latter case the ground of tne plate 
remains always .lark, although the colors are 

C roduced). all the colors will be developed 
y the action of light, hut the yellow alone 
will possess brilliancy. I have obtained a 
most beautiful yellow by means of a hath 
composed of water slightlv acidulated with 
hydrochloric acid and holding in solution a 
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xalt of copper. The <jreen ray is obtained by 
mean* of boracic add or chloride of nickel, 
as well as by the salts of copper. The blue 
ray is produced by the double chloride of 
copper and uiumonium. The inditjo ray with 
the same substance. The violet ray is pro- 
cured by the help of chloride of strontium 
and sulphate of copper. In fine, if alcohol 
slightly acidulated with hydrochloric acid be 
set on fire, there results a Yellow, blue, and 
greenish Hume, and if a plate.of silver be 
prepared with water acidulated with hydro¬ 
chloric acid, all these colors are produced by 
tlie action of light; but the ground of the 
plate is always block, and this preparation of 
the plate cau only be made by the acid of a 
galvanic battery. It appears, therefore, that 
all the substances which produce colored 
flames yield also colored images under the 
action of light. If 1 take now all the 
suhstanccs which give no color to flame, I 
shall in like manner produce with them 
images uncolored by light; that is to say. a 
negative image- alone will ap|»ear on the 
plate, with no colors but black and white, as 
in ordinary photography. Certain substances 
yield white flames, as the chloride of anti¬ 
mony, the chlorate of lead, and the chloride 
of awe. The first two give a bluish-white 
flame, and the last a white flame feebly tinted 
with green and blue. These three chlorides 
yield no colors by light if we use them alone; 
out if we mix them with other substances 
which do produce colors, we obtain in addi¬ 
tion white grounds; a thing very difficult to 
obtain, from the fact that, properly speaking, 
there exists no black or white in the phenom¬ 
ena of coloration; and when I have suc¬ 
ceeded in obtaining it. it is only by means of 
chloride of xine or chlorate of lead, which I 
add to my baths, though only in very minute 
Quantities, a* they hinder the production of 
the colors. I have reproduced all the colors 
of a copy hv preparing the plate in a bath 
composed of ucuto-chloride of copper. This 
result, it appears to me, is explained by ob¬ 
serving the fart that a flame of alcohol or of 
wood, into which chloride of copper ha* been 
thrown, exhibits m* only the green, hut all 
the other colors of the spectrum in succes¬ 
sion, according to the intensity of the flame; 
the same phenomena occur with almost all 
the salts of copper mixed with chlorine. 

I have already said that liquid chlorine 
act* upon the plate of silver by a simple 
immersion and gives all the colors, but they 


are feeble (with the exception of t/eltow); this 
arises from the fact that the coating is too 
slight, and cannot be rendered thicker with¬ 
out the aid of the battery. If a salt of cop¬ 
per be put into the liquid chlorine, a very 
thick coating will be obtained by a simple 
immersion; but the mingling of coppertand 
liouid chlorine always acts badly. I prefer to 
take some dcuto-chloride of copper to which 
I add three-fourths of it* weignt of water. 
This bath gives very good result*. However, 
there is a mixture which I like better still. 
It is to put equal |»art* of chloride of copper 
and chloride of iron with three-fourths water. 
The chloride of iron has, like that of copper, 
the property of acting upon the silver plate, 
and producing several colon*; hut they are 
infinitely more feeble, and it is always the 
yellow that is most decided; this is in accord¬ 
ance with the yellow color of flame pro¬ 
duced by the chloride of iron. If a bath 
be formed composed of all the substance* 
which separately give a dominant color, the 
color* will he obtained ull very vivid, hut the 
great difficulty is to mingle them in proper 
proportions, for it most always happens that 
some colors find themselves excluded by 
others, though I doubt not we shall succeed 
in reproducing all. I have proved that the 
phenomena of coloration by light manifest 
themselves equally well in n vacuum a* in the 
presence of atmospheric air; consequently 
oxygen has no share in the 0|>eration; there 
remain then three agents—water, heat, and 
light—which are the most important I have 
studied the property of each chloride, 
whether separately or simultaneously with 
the liquid cnlorine or with a salt of copper; 
for if the silver plate be not prepared by 
means of the galvanic battery, a salt of cop¬ 
per is indispensable to obtain a coating of 
sufficient thickness, and in that case the 
colors are much more brilliant. I proceed 
to give the nomenclature of ull the chlorides 
that I have employed, placing them in daises, 

“Firtt eftiM. Chlorides which being em¬ 
ployed alone act upon the plate of silver so 
as to make it take all the several colors of the 
ni'Mlcl. These are the chlorides of iron, of 
nirbrl, of pola*»ium, and the hvpochlorides of 
soda and of lime, as well as liquid chlorine, 
by immersion or in vapor. 

“Srmnd rbm. Chlorides which being em- 
lovcd alone act upon the plate of silver, 
ut yet give no colored images under the 
action of light. These are the chlorides of 
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arsenic, antimony, bromine, bismuth , Mine, 
gold-platinum, and sulphur. 

“Thin! eta**. Chloride* which, when used 
alone, do not act at all upon the plate, hut 
which do act ujjou it when mixed with a Milt 
of copper (especially with the sulphate or 
nitrate of copiier). and which then give color* 
under the influence of light. These are the 
chloride* of aluminium, silver, barium, cad¬ 
mium, calcium, cobalt, tin, manganese, magne- 
idum, phosphorus, sodium, strontium, and :inr. 
Hydrochloric acid diluted with one-tenth 
water and mixed with nitrate of copper, act* 
upon the plate and gives all the colors. 

“Fourth chus. Chloride* or chlorate* which, 
although they act upon the plate, when 
mixed with a salt of copper, do not repro¬ 
duce the colors. These are the chloride of 
mercury and the chlorate of lead. 

“ The first class embrace* those which act, 
indeed, upon the plate; hut as none of them 
give color to flame, they in like manner give 
no colored photographic image*, even when 
mingled wito a salt of copper. The third 
class consist* of chlorides, which, of them¬ 
selves, exert no action on the plate, und 
which im[Mirt no color to flame (except those 
of silver and zinc, which give feeble colors); 
but, on mingling them with a salt of copper 
they form a chloride of copper, and in tnat 
event become capable of acting upon the 
plate and producing the photographic colors. 
The fourth class embrace* those chlorides 
which, though capable of producing an 
image on the plate when used with a salt of 
copper, yield no photographic colors ; these 
in like manner give no color to flame when 
burnt alone, and when combined with copper 
impurt only a green color. There is still a 
large number of chlorides with which I have 
not experimented, because they are too costly 
to admit of my employing them, particularly 
in forming baths. These chloride* are those 
of carbon, cerium, chromium, cyanogen, iridium, 
molyMrjutm, palladium, sificium, r/uxlium, 
titanium, tungsten, and zirconium. 

“ I have formed all my hath* of one-fourtli 
by weight of chlorine, and three-fourths of 
water; them* are the proportion* which have 
appeared mo*t suitable. When hydrochloric 
acid with salt of copper i* used, it is neces¬ 
sary to dilate it with one-tenth of water. The 
liquid chlorine ought not to lie concentrated 
if it is desired to obtain good yellow*. In the 
baths composed of several substances it i* 
necessary to filter or decant the liquid, in 


order to leave it perfectly clear. It is then 
put iu a close-fftoppeml bottle to use when 
needed. It i* be*t to take from this liquid 
only the quantity necessary to prepare two 
plates at most, because the bath loses strength 
considerably at each operation, though it can 
be restored by nutting iu a few drop* of 
hydrochloric aciu. Having operated on sil¬ 
ver containing part of copper, I have 
obtained colors much more vivid than on a 
plate containing ^ of copper. 1 afterward 
operated ou a plate containing-Jr part of 
copper, and obtained only very dark impres¬ 
sion*, *0 that the purest silver will always be 

{ •referable for these experiments. The plate 
>eing perfectly cleaned (had for this purpose 
it is necessary to make use of ammonia and 
tripoli) it is plunged quickly into the liuth 
and left there for some minutes, in order to 
receive a sufficiently heavy coating. On 
withdrawing the plate from the hath, it is 
rinsed plentifully with water, und then dried 
over a spirit lamp. It tak»*s in the bath a 
<lark color almost black, and if it be exposed 
in this state to the action of light, the colors 
will be produced, it is true, hut much more 
slowly, ami the ground will be entirely black; 
it is necessary, in order to have a clear 
ground und a mure rapid operation, that the 
plate be changed by heat to a cherry-red tint; 
this i* the color at which (as before said) it 
is best to expose it to the light. The time of 
exposure varies greatly, according to the pre¬ 
paration of the plate, but it mu»t lie calcu¬ 
lated that two or three hours will he necessary 
to obtain a picture in the camera; this is a 
long time undoubtedly, hut the question of 
acceleration being altogether secondary, I 
have not yet given it my attention. I will, 
however, mention the fluoride of ms la as an 
important Quickening agent, also chloric 
acid, ami all the chlorates. 

“To obtain all the colors at once there mu*t 
be taken the proportion of ehlorine or chlo¬ 
ride corresponding to the yellow and green 
ravs, and in this wise there will be several 
color* by allowing the plate to become suita¬ 
bly prepared in the hath; that is to say, the 
bath ought always to be-nt a temperature of 
10 J Centigrade, at the least, and the plate 
should he immersed iu it for about five 
minutes. The thickness of the coating laid 
on, as well as the alisoqitiou of the bath, 
cause* a difference in the effect; it is there¬ 
fore very essential to operate always under the 
same conditions if the same results he desired. 
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(The mixture of the chloride with the wilt of 
copper should be made cold, or at least at a 
moderate temperature.) When several color* 
are obtained on the plate they are much less 
vivid thau when oulv one predominant color 
is required. Tbi* w the reason that it is 
so difficult to obtain several color* at once, 
of great intensity, particularly with white 
grounds, and to copy the dark part*, at the 
same time. I mentioned that the feeblest 
quantity of chlorine or chloride furnished 
yellows; but to have indigo and very bright 
violet there 1 will be no yellow. T*he red, 
alone, is always produced, because this color 
is cuused by the heat of 100° Centigrade, to 
which the plate has been first of all exjMjsed 
before any action of the light; however, with 
yellow* the red is very feeble. The finest 
reds are obtained with a large ouantity of 
chlorine or chloride, except with the acid 
chlorides, such as those of zinc and tin, and 
hydrochloric acid, which furnish very good 
result* when they are mixed with a salt of 
copper in suitable proportion*; but if in 
excess, there will Ik* produced only a violet 
color. In this case the ground of the picture ( 
i* very dear, and the lines very pure. With 
the neutral chlorides, when united to a salt 
of copper, it happens that if in excess they 
produce very bright color*, particularly the 
red* and those of an orange tint, but the 
ground of the plate is always dark; this is 
the case particularly with the perchloride of 
iron. If a mixture is made of one part of 
chloride of iron with four of a salt of cop{»er 
in 300 part* of water, all the color* will be 
obtained with white grouml*, but they are 
not very bright. If a mixture is made of 
100 part* of chloride of magnesium with 60 
part* of sulphate of copper, all the color* 
will be copied, and they will be brighter 
than the preceding, but the ground will 
always be dark or pinky.” 

In a subsequent memoir Mr. Victor says: 

“ flavine obtained by contact—that is. by 
applying the face of a colored engraving to a 
sensitive plate, and covering it with a glass, 
and exposing it to the light—all that was 
possible to attain in that stage of the busi¬ 
ness, I then sought to attain the same result* 
in the camera. As I had anticipated, I en¬ 
countered great difficulties, hut to a certain 
»int have succeeded in surmounting them, 
have now ascertained that the reproduction 
of all the colon i* possible, and that in order 
to obtain them it only remain* to learn h<>w 


to prepare the plate in a manner most suita¬ 
ble for the process. I commenced the ex¬ 
periment* by copying in the camera wane 
colored engravings, then artificial and natu¬ 
ral flowers, and theu still life (d nature mart). 
I took a doll figure which I dressed with 
stuif* of different colors, trimmed with gold 
and silver gnloon, and all these color* I have 
obtained. And what is very curious and 
extraordinary i* that the gold and silver 
were presented with their true metallic lustre. 
I have also produced .pictures of porcelain, 
crystal, alabaster, precious stones and glasses, 
with the lustre which belongs to them; and 
while pursuing my cx|icriment* with these, 
I observed an exceedingly curious fact, which 
I think I ought to insert here. 

“ I had ex|>o*ed to the camera a deep-green 
glass which gave a yellow image, instead of 
green, whilst a high green glass placed by 
the side of the other wn* perfectly repro¬ 
duced with it* true color. The great diffi¬ 
culty—and that which had all along, until 
now, olistructcd my progress—was to obtain 
the various color* all at once; nevertheless, 
this i* possible, since I have succeeded in 
doing it several time*. All clear tints are 
reproduced much quicker and better than 
deep colors; that is, the nearer they np- 
Iprnach to white, the more easily are* they 
reproduced, and the nearer they approach 
to black, the more difficult is it to reproduce 
them. This, indeed, might Ik* foreseen, since 
the more luminous the colors, the greater is 
their photographic action. Bodies that best 
reflect white light are those also which 
are the best reproduced; consequently, white 
light, so far from hindering the reproduction 
of colors, render* it, on tne contrary, much 
easier, as ha* just been shown. Having ob¬ 
served that clear and shining tint* are re¬ 
produced a great deal better than deep thick 
colors, provided the first In* not excised to 
the direct rays of the nun—in which case 
they reflect the light like a mirror, and re¬ 
verse the image in particular part*—I tried 
the effect of operating through a camera with 
the lightest interior pwsible, and for that 
purpose hail one lined inside with whit© 
paper. The results, so fur as regards their 
pr<«luction of colors—which it was the end 
and object of my experiment* to demonstrate 
—wert* at least equal to those obtained from 
the black camera. I then tried a camera 
lined inside with glass inlaid with tin. and 
still obtained the same result*, although such 
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3i camera fa tnntrarr to nil received photo¬ 
graphic rule*. NYvertheh-*, J have not been 
able to ;!“’tire myself, positive lv, whether ii 
fa rt'iilly Liu advjmtiige to iii-c thisse two de- 
aeription* of camera io preference tit any 
others for the purpose of producing power¬ 
ful effi'Cts and for rapidity of operating, be¬ 
cause tbe mean* 1 Have used have not Ehn.- 
tur allowed me to make my eninpanative ex¬ 
periment* with sufficiently exact calculi- 
ti"0'. Inasmuch :is light colors are repro¬ 
duced more easily, tiuii especially more 
promptly than deep colors, it i* important 
that the tint- of the sitter* dres* be nearly 
of Else sjime tone* that fa, when it is desira¬ 
ble to obtain them id] jit once; otherwise, 
the clear tints will pa** the ju^t point before 
the dark one- can conic up to it. Still, colors 
of different tones can be obtuimul * iniuJ Ua- 
niwmdy, by taking the precaution to have 
the dca'p colon* of a brilliant or gktu-y ap¬ 
pearance* which I Have practised with mic- 
ee-s. The moat difficult color to obtain nlimg 
with tfa 1 Others fa deep green, like ihoi of 
foliage, for the reason thill green ruv* have 
but little photogenic action, being almost sls 
inert a* blank itself; nevertheless. Eight green 
is very well reproduced, especially if it be 
brilliant, as, tor instance, green ghiied paper, 
Tu obtain deep green, the pbitc should be 
.scarcely warmed before exjitaing it to the 
light, whilst for mi -t other color*, especially 
fine white, it fa EicLissary, ns I have slated 
on a ibrrner occasion, that the sensitive eiwii- 
Lng Li- brought by tlte heat of a spirit lamp 
to a cherry-red. But this red tint has in 
ui conveniences, causing the black* anddurk 
.sb'ides tu remain almost red; however, it 
does* scunetjim's happen that even the H facie* 
:ire very well indicated, particularly when 
the Operation is by contact- I have tried by 
nil the mean* at present in uiv power, to dis¬ 
pense with this preparation, by raising [3 jc 
temperature, but have nut yet found it to he 
possible. It was by the Jo I towing experi- 
merit.-, that T have been put on [hu track 
which, 1 confidently hope will conduct me to 
a complete solution of the proble m of helio¬ 
chromy, 

'* If on taking the plate from the bath, it fa' 
just dried, without raising the temperature 
to the point of changing the color, and in 
till* state if it be covered with a colored cm 
graving aud exposed to the light for ji verv 
short time, the engraving will be reproduced 
with all it* color- ; but in a majority (if case* 


Ehu color.* are nnt visible; it is only some 
tew of them that will appear, when the ex¬ 
posure to tho light has Ih-i'u sufficiently pr<e 
fonged; these are the green.*, the reds, and 
someumys the blur-*; several of the other 
colors* and frequently all of them, although, 
certainly produced, still remain in a blent 
state* which i* proved it* follow.*; Take the 
pledget of cotton impregnated with arumo- 
niiL which had served to clean the plate, and 
rub the plate gently with it, when yon will 
very soon see the image appear, little by little* 
wiiJi all the Colors. In order to do this, vou 
must remove the outside fdm nf (he chloride 
o3 ’dver* so n* to reach the diaper uiider- 
coating which lulUere- immediately to the 
silver plaid mid on wliitih the inkygo ]& 
formed. From Elds it will be seen that it 
only remains now to find some substance 
that shall develop the image, and which mar 
perhaj** at the same time fix the colors. 

1'his accomplished* the great problem wHl 
be entirely solved, in the course of my 
multiplied researches, made to this end i 
have remarked that wlmu the vapor of mere 
1,1 r." ‘t em P ] °y^ l r (he i m age* although very 
well developed, wifi be of a uniform gra'v 
tojie, without any trace of color; this image 
although differing in appearance from the 
daguerrean image, is yet like it in one re- 
s-pect; it shawm a [Mwitave image in one point 
of view and negative in another. A weak 
solution of gallic acid, with the addition ..f 

n few (Imps of ammonia, will equally cause 
the image to appear, especial I v if the plate 
faf a little warmed, and then dried without 
washing. The image which then unra-ara 
will be quite similar to that produced bv 
mercury; but, if to the gallic acid a few 
dr&p* of aceto-mtrite of Slver be added ii 
become* almost blurt. 

fhc time ol exposure necessary for the 
jirodueijon of the colons varies considerably 
according to the preparations of die pkte; 
hut I have much abridged the time, ivin £ 
obtained proof* m the sun, with a German 
.'amrra. n.s,n a hilfeiiw ,,h.itv in fa** than a 
quarter of no hour* ami in dJffltwd Ifaht in 
lto« than an hour* Although it fa true that 
the mure *en>ith vo the plate, the man niptdlv 
ifii the colors come out, yet, tE.n* for* f have 
ma 1 teen able to obtain them iu a moment; 
theiqu wtjou of permanent fixation remains 
*> hi' si ilwd, wnd ils I have above augu^ted., 
this may perhaps be eonjieettd with timt of 
nmhrig out inuue substance that, shall de- 
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velnp the latent image. Although much 
still remains lobe acctinipl i died, yet there- 
nulls that I have already obtained are, 1 
think, truly extraordinary. The *>wacinn'n 
proofs of my doll, where the model of tin: 
figure with the colors of the vestments were 
all represented with and Urn 

gold and silver gulonn with their true metal¬ 
lic lu-tre Wi-re ahu> reproduced with great 
brilliancy, have excited the lively listeni-h- 
mviit of tho^e t‘i whom I luve shown them, 
The-e proofs have already realised, in part 
at least* the ciithnsi.ii.itic hopes of inflate 
untie, who uwl to n; iv to one of his friends, 
the Marquis of JnulfYoy, that the day would 
come when lie could reproduce hi-; image 
precisely a- he saw it in the mirror." 

M. E Becquerelj of Paris, also succeeded 
by another series of experiment:-. i hi luring 
materially from thine of M. Niepcu da St, 
Victor, hi obtaining the natural colors by 
photography. M. Becqiuml take* a well- 
I'oUsin d dlfef plate, and alter covering the 
back of it with varnish so «h to leave the 
front surface alone exp^ed, he attaches it_ 
by cop uir hoi ifcs to the potitfve conductor of 
a voltaic battery of one or two cells; to the 
negative conductor of the hatlery i* attached 
a piece of platinum. Tin: plate of silver 
aud the platinum arc then plunged into a 
mixture of S parts of water and I part ol 
hydrochloric acid. The electric current de- 
cumpod&i the acid and enuseH a deposit of 
chlorine on the -urface of the silver, while 
hydrogen is liberated at the negative pule. 
The chlorine gas unites with the silver and 
forms a violet-tinted coating which would 
become quite black if the operation were 
continued s sufficient length of time, This 
coating is lolerahly sensitive to light when 
very thin, and in that condition product* 
the natural tints although these are very 
weak. By tucreahrig the thinta -J of the 
Inver the tints become much brighter, hue 
the sen-itivents.- dimintdivs. In order to 
ascertain exactly the amount of chlorine 
dejMi-iusI i ol the silver pi ale, M. Becqilnrul 
introduces into the Voltaic circuit an apjto¬ 
mtits fur tlie dec opposition of water; and 
tines chemical decompwitiim is similar in 
quantity fur each cell Ufa battery, by moasur- 
tug the amount of hydrogen produced by 
this decomposition the quantity of chlorine 
liberated on the surface of the silver pinl*> is 
easily arrived at, which, for the best resulta, 
ia about ti,0004 of an inch in thickness. 


Before exposure to the spectrum the surface 
has a pale t,v >• ■■ ] eohir; hul if it bo heated to 
between luiri and 300* Cent. 1300 to 8D0 E), 
it becomes rose-colored on cooling. Ii’ r how¬ 
ever, instead nf ntisisig the heat to u high 
temperature, it be closed within a copper 
box and gently warmed, say from 90 : to !to a 
F„ am I maintained at tills heat lur five or 
six days, or, better still, placed in n frame 
covered with a deep-red glass, and expand 
to the sUti’s ruys (dr from a quarter to half 
all Lour, on lH‘ing submitted to the act it ill of 
the prismatic spectrum the natural colors 
appear in all their beauty, and the green and 
yellow tints which previously Were obtained 
with difficulty are now brightly and clearly 
defined. 

Id the ordinary collodion po-Stive* on glasa 
wc occasionally meet with examples of par¬ 
tial natural coloring; the green ami red of 
foliage, and the mi of brick houses have 
often been reproduce 1 ! on the collodion plate 
in tolerably well-marked colors, Mr, Shad- 
bull thinks that, as a basis tu experiment, Wii 
should study the photographic coloring of 
Nature, and endeavor to ascertain bow we 
can In any degree t'opv the cnlni*. Ever 
since the dwco vury of M. Niepce de St. Vic- 
tor, we have indulged the idi'a that that pro- 
CrsH with that of Boci pierel Was to 

solve the mystery, — //. It, Surihntf. 

Heliochwtttoscopc. An ing>mi>Hi- :n-tm- 
merit invented by V. K_ Ives, win'rein the 
triple Imag«*s obtained by his IteSeivhri unic 
procias may he. viewed as one picture, repre¬ 
senting the object photographed ill its niitu- 
ral colors. 

Heliochromy. Photographing in natural 

colors, without applying colors bv hand or 
in any other mechanical way, f^ueli pivLurea 
have been attempted in tfic chemical way 
i by -diver-u huh tori de* |, iji the physical wav 
(by action of interference In the interior of 
the fiinii, and in the optical way (by the Eirts- 
jin: Lion of ill rev din punitive*, corresponding 
io the foundation colors, with the help of 
corresponding colored medial', 

Helio.gr aph. \n instrument for oumeri- 

vally regL-tcring the intensity of the incident 

beam; invented by M. Jordan. 

HcUography, The fim photographic pro¬ 
cess devised by Nifipee, for obtaining an 
image .in stone or rim: by the use of bitumen 
ol Jmkca, was called by him hfiifnjr<mhg t 
The name is now used signify all methods 
of reprtslacing subjecta i n Linos or dnta, The 
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photogravure proce*- is nf this class* It is a 
process of transferring photographs on cop¬ 
per plates, etching with acid, and printing in 
the copper printing pre.", tfut'h pirtLJres 
resemble copper engravings. This is the 
finest but m<ist expensive of the phota-iuc- 
eha nival processes. 

Heliographic Damaskeening. A process 
tEi-mVi reii by M, Du frame, With the vol¬ 
taic pile cover with ji first coat of copper ihe 
but lace of the metal you wish daimiiskeened, 
soy HtlvLf^sprend over it. a coat of nickel, 
antimony. iron, or any imamalgniMblr metal, 
then cover it with another coat <>!’ coopers on 
which you operate photographically with 
the bichromate of potash* Nenrlv all pho¬ 
tographic pnici'sses answer for till'. ■. I ninaa■ 
keening, provided they retain sufficient 
mfetanre to the action of acids, with which 
you take off the copper* Yon then coal this 
plate Vi ithu solution of biclironiitU 1 of potash, 
and when dry, prim upon it with :i negative 
or glass positive, .according to the rts-ult* ymj 
wish tn obtain, afterward washing off the 
Unchanged bichromate. The copper riir- 
rounding the image or unaffected by the light 
is then removed ny dilute nitric or sulphuric 
arid, which leave? nn arabesque of copper 
on an unAwmlgnroahle bottom. Gild by the 
fire process, and then destroy the rniamd- 
gnmable coat with an avid which hivs no effect 
Upon gold; and when you reach thu first 
copper cent dissolve j| out with cold iKjltiL 
ammonia*, which will not affect the silver. 

Heliographs g En graving. Thi- name given 
by il. NiepLvd.-.'t, Victor to h i§ processe* Jbr 
engraving, by tlic help of photography, on 
gli-S’, stone nr steel. The processes are; 1. 
-By c&niurt with a ntgutm2 . li>j tiinrt oc* 
tiott in the Mnlrei, 

Heliotype r A Itt'ldificuLiim of the ftfUutype 
pnx , '.ii* ( which see. 

Helypsometer, A photographic in-atni’ 
meat for determining latitude at sen; iri¬ 
ve o tod by Mr, J L t .inki.''. It is a hollow bnt'S 
hemisphere, ahnui 10 inches in diameter, 
nil vered on the i nside am t siis pended in pirn- 
hab-like the ordinary ship’s compass;'the 
hemisphere has n n-bise ly fitting cover, pierced 
at it- centre by a small round hob-; the 
apparatus is mounted on a foot or blue. To 
prepare it for use the concave surface is 
coated, in the dark, with the vapor of iodine, 
which nmt.s a surface sensitive to light* 
The cover is then adjusted, arid the in-tru- 
Meat placsnl in the sunlight. The sun's rsiys 


passing through the aperture in the cover 
truce his path in the heavens, on the enn- 
eavo of tlic hemisphere. J!y applying li i.-Lr- 
culnr protractor after the c.vph-ure, tin- 
sun's altitude i~ readily found in degree* nml 
minute*. Any motion of the hemisphere in 
the gimbals is easily conrocu-d; if [t swing 
in one direction so us to represent too great 
Jl ? il- swings equally in the opposite 

direction, and it is only necessary to make 
an average of moan measurcuient with the 
protractor. 

Hep worth's Four-Poster. Fur use in 

the dark-room for various purposes. The 
aceornpunyi iig sketch ot' the erection i* given 
by Air. T+ C, He pworth. “ T he ton r posts 


Flo. lli 



arc six feet long and one inch and a half 
square. The first operation ls to place these 
p*ts ip pairs* and mark upon them lints 
indicating the places where the support* for 
tin- shelves are to be screwed. The intervals 
between these supports mu-i be according to 
tlie size of the place* which are to stand upon 
i]i e Ji rushed structure, My she I ve* arc placed 
,st diJliTout distances, so m to accommodate 
diltcmil staed [date.-;, I’li-.-upir-,. ; vi i.-.-l 
lung, and made of stuff one ineli by ihner- 
tpjartcr* of an inch thick, are now screwed 
into their places, when the pair of punts have 
tin- appearance nf two Ladders, The shelve 
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must nftif bp taken m hand, ami art conveni¬ 
ently ij i m ■ I r before being put into position. 
They ore made of lath’-, about one inch by 
three-eighths of an inch, which can he bought 
by the uozen at any sawmill. These can Ijc 
carefully measured off with peacH-muris, 
the II |"JM.' T luthri ih-mjl spaced out 
according to the size of the platen 
which arc to Btand upon them, the 
lower ones Ijeing intended for the 
top edge of the leaning plate.-to rest 
upon. At each point: of crowing, 
t he junction must bo made by one 
French w in 1 un 11 . W liv ri the aheIvw 
are all in iH^iti-un, tin- general struc¬ 
ture can W sere^*ed together with 
tie-pieces, rite hack and sides filled 
in with black gltmcd calico, and a 
blind of the same materia] fitted to 
;t roller in frunt. in my fcnir-pOBh^, 
a eluted gas. -tovc is fitted to the 

lower part; but this is not nettsc-ary 

for gelatine plates* which will soon dry if 
the mrioi itself be not damp* The skeleton 
arrangement of the shelves permits a con¬ 
stant current of air to circulate round about 
the plates; but a better current Can be in¬ 
sured by i:i kin.u; advantage of the rising pro¬ 
perty nf warm air, in a manner first suggested 
I*y mysel f i u The Photographic 31 if*.' 

Hermetical Closing. L'ti^ed up air-tight. 

High Lights. Those portion* of the pic¬ 
ture which arc brighter than the rest of the 
image; high lights give brilliancy and relief 
to portrait* and landscapes. 

HiHotype. t he name given to an alleged 
process for taking daguerrotypea in the 
colors fpf Mature, “ discovered' hvMr. L- b, 
Hill 

Holes in Collodion Film* These annoy¬ 
ing little imperfections frequently occur 
during manipulation, and are generally 
catted by particles of various kinds flouting 
in the nitrate bath; in fact, they ri always 
the cause, except where the bath is too acid. 
The remedy i- to filter the hath, and to churn 
the plate well while immersed in ii ; or In 
neutralise the bath. 

Honey Process. A negative dry process 
in which honey is used a- the pn-serrative 
solution. Huiiev is used as a preservative 
iu the dusting-in process, likew ise. 

Hood, For protecting the lens Irwin ex¬ 
traneous light ami fur convenience in mak¬ 
ing the exposure, It ia the device of Mr. 
Frank Thonua. It is no coast meted that 


the rack and pinion of the lens and the 
central slops may be* used without removing 
the hi.ii.nl from the lens. It is supplied with 
a shutter which is -imply hinged to ll.undu. 
mlibe r band attached serves as a spra rig. £ee 
Fig, lift. 

Kw. lt&. 



Horn Silver. Kerate chloride of silver; 
fused white chloride of silver. 

Hot Varnishes. (See rurjuh/uw,') 

Hot-Water Bath, i ’■.iLsistlng of a vessel 
containing the solvent and tlie substance £n 
be dissolved, w hich vessel is placed t nt >> u 
larger one containing water, kept boiling 
till the substance in the smaller vessel is 
dissolved* 

Hot-Water Cabinet. A device invented 
by 31r. J. O. Tunny, made of metal, for tho 

Fm lie. 



pttjrpoee of keeping photographic solutions 
warm. The vessel H titled with hot water 
and the bottles, beakers, etc,, are placed 
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therein, A thermometer is n convenient at¬ 
tachment. 

Hot-Water Process. This is simnlv the 
application of hot water to collodio-albumen 
plates to coagulate the albumen and render 
the plate more sensitive. After sensitizing 
the albumen coating, the plate is plunged 
into water just below the boiling-point fora 
few seconds, and finished in the usual way. 
This gives dry plates of great sensitiveness. 
The discovery is due to John Ryley, M.D . 

Hough's Transfer Process. Take the 
picture on the smoothest plate glass, and 
when dry give it a coat of collodion varnish ; 
dry ugain and repeat. Then flow it with 
a solution of asphaltum and gutta-percha in 
chloroform, quite fluid and perfectly free 
from sediment or an dissolved parades. 
When dry, flow again with collodion, and 
immediately place in contact a firm, strong 
tissue paper the required size, which be¬ 
comes, as it were, a part of the picture itself.' 
All this is done in a very short time. 
Then place it in a dish of cold water—the 
colder the better. In a few' minutes it is 
loosened entirely, ns pliable as photograph 
pajM-r, and us brilliant in tone as any collo¬ 
dion picture can be. In all cases where you 
wish to preserve a picture on glass, not re¬ 
versed as an ambrotype view, varnish with 
two coats of collodion, then with black var¬ 
nish, and the whites are perfectly preserved. 

Hungarian.Liquid. An accelerating sub¬ 
stance used in daguerrotypv. 

Hyalotype. A name originally applied 
to photographs upon nlbumenized glass. The 
peculiar process to which it was applied was 
invents! bv Messrs. Langenheim and Beck¬ 
ers. of Phifadelnhia. 

Hydracid Salts of Silver. By the term 
“hvdraoid” is meant thoae salts of silver 
which do not contain oxygen, or oxygen- 
acid-*, but imply elements like chlorine or 
iodine combined with silver. These same 
elements are characterized by forming acids 
with hydrogen, which acids are hence called 
“ hvdracids.*’ Hvdrochlorie acid (HC1) and 
hvoriodic acid {HI) are examples. (See 
JiolurtinH .) 

Hydrate. A compound containing water 
in definite proportions; thus, slaked lime 
is a hydrate of lime, caustic potassa is a hy¬ 
drate of potassa. 

Hydriodate. A compound formed of hy¬ 
driodic acid with a base. The hydriodute* 
may be easily formed by saturating the acid 


with the oxides or hydrates of the bases. A 
list of such compounds may be found in 
standard works on chemistry." 

Hydriodic Acid. HI. Combination of 
equal parts of hydrogen and iodine; very 
acid, colorless, fuming gas, very soluble in 
water. 

Hydrobromic Acid. An acid compound 
of hydrogen and bromine. It may Ik? pre¬ 
pared by mixing the vu|>or of bromine with 
hydriodic acid and sulphuretted hydrogen 
or phosphorvttcd hydrogen gas; decomposi¬ 
tion ensues and livdrobromic acid is gener¬ 
ated. Or it may )k? prepared by decumpoe- 
ing bromide of barium with sulphuric acid, 
when pure hydrobromic acid will be evolved! 
It should either be collected in drv glam 
bottles, in the manner directed for chlorine, 
or over mercury in the pneumatic trough. 
When passed into water it forms liquid hy- 
drobromic acid. With nitric acid it has 
the property of dissolving gold. Hydro¬ 
bromic acid is highly sensitive to light and 
mast lie kept in a perfectly air-tight bottle, 
and not exposed to sunlight. 

Hydrocnlorate. A compound of hydro¬ 
chloric (muriatic) acid with a base. 

Hydrochlorate of Ammonia. This salt 
is prepared by mixing an excess of ammo¬ 
nia with hydrochloric acid: it is then evap¬ 
orated bv gentle heat and left to crvstullize. 
It is verv soluble in alcohol. Advantage 
can be taken of this property to prepare the 
phoUigraphic paper, first with albumen sim¬ 
ply; then, the albumen being dry, place the 
albumen side in a bath of alcohol at Sfi® 
containing 5 per cent, hydrochlorate of am¬ 
monia. The alcohol congeals the albumen 
and this dispenses with the necessity of pass¬ 
ing a hot iron over it. This salt attract* 
much more moisture from the atmosphere 
than the chloride of sodium, and this property 
reuders it much to be preferred for the 
preparation of positive paper. Hydrochlo¬ 
rate ot ammonia is also used for intensifying 
negatives. Make a solution of 


Bichloride of Mercury 
Hjrdrorhlumte of Ammonia 
Water .... 


. 1 grain. 
. I - 
. S)grains. 


and pour it oyer the plate after fixing. As 
soon as the image assumes a rich cream 
color, wash the plate thoroughly and pour 
?X tr * a solution of ammonia (1 gram to 
10 of water) or hypo. This can be used re¬ 
peatedly without filtering. 
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Hydrochloric Acid. HC1. Muriatic arid. 
Strong arid. I*ure aqueous hydrochloric 
arid is colorle», the raw article, however, 
more or less yellow. 8ervcs in the produc¬ 
tion of many chlorides of ineUils. In a 
diluted state it is used 
for the precipitation of 
silver from silver ehlo- ^ 
ride and for fixing plati¬ 
num prints. 

Hydrochloric Ether. 

A combination of chlo¬ 
ric acid, hydrogen, and 
ether. Used as a solvent 
of the silver and applied 
without any saline wash, 
it hiw a similar property 
to nitric, ether; out as it 
is readily acted on bv 

faint light it is of greater 
value. Papers prepared 
with it must lie used 
within twenty-four 
hours, as after that they 
quickly lose their sensi¬ 
tiveness and then be- 
come nearly useless. (See Mordant Warhet.) 

Hydrocyanic Acid Soap. Soap contain¬ 
ing cyanide of potassium, used for removing 
silver spots. 

Hydrofluoric Acid. An acid compound 
of hydrogen and fluorine. To prepare it, 
pour concentrated sulphuric acid on naif its 
weight of fluor-spar, carefully separated 
from silicious earth and reducedto fine j*»w- 
der. The mixture must be made in a cajm- 
cioiu Ifndm retort, and a gentle heat applied. 
Collect in a leaden receiver surrounded with 
ice. This acid actp as an accelerator when 
mixed in small proportions with bromine or 
bromide of lime. It, however, cauterizes 
glass and is extremely detrimental to the 
lenses of the camera, and as it is no improve¬ 
ment to the daguerrotvpe it should not be 
q*ed. It is also used for etching the glass 
in the various processes for engraving upon 
plam. (See Photographic Engraving on 
Gta**,) 

Hydrogen. H. Very light, combustible 
gas, which, if mixed with oxygen or atmos¬ 
pheric air and ignited, explodes with great 
force. Used in the preparation of lime¬ 
light (y. p.). The manufacture of hydro¬ 
gen is shown in Fig. 117. In the bottle, a, 
sulphuric acid and zinc filings are placed. 
The air-vent is at b. When the action be¬ 


gins, the gas passes from the bottle through 
the tube d into the wash-bottle e, and from 
the latter through the pipe f into the rubber 
bag, which expands us the supply is received; 
s is a stopcock. 


Flo. 117. 


Hydrogen Gasometer. The first figure is 

an exterior view; the second shows the 


Fin. IIS. 


Fio. 119. 


operation of gas-making going on. A is the 
interior filled with zinc filings or scraps. 8 
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is the stopcock. D is the wash-bottle. The 
bottom, A, is perforated, wid the whole j.« 
lowered into the sulphuric acid a.% T. The 
gahr-jmrter is made of copper with handles, 
H, nt the sides. 

Hydrogen Peroxide. 8yn-, SVroxidc of 
hydrogen; hydroxyL A colorless, nrairai 
liquid, possessing a metallic taste end liber* 
jUo]g oxygen on hiring gently wanned. Used 
to teat iodides in presence of bromides or 
ch fond i s-. Also proposal ns a “ liypo *" 
eliminu tor co Account of its < nergitic oxid- 
mng action. 

Hydrometer, For testing the specific 
graviiy of gold and silver solutions unit other 
liquid*. Tilt solution, in 
no. is>, placed in a elas-s jar or 
tube, while the scale is 
allowed to drop into the 
solution. A* different 
mixture* vary in density, 
allow aiiee must some¬ 
times. be made, A table 
of lOrrecriolL* is supplied 
by the manufacturers to 
assist the photographer 
ill making his calcula¬ 
tion.. (£ee Fig. 120.) 

V Hydro p ho s p ho r ous 

| Acid. Thia acid L* pre- 
/ pared by digesting in 
* water the phosphuret of 
biuytK, wlnm phosphate 
of barytes anil hyposul¬ 
phite of barytes are 
formed: the former is 
insoluble, the latter solu¬ 
ble. Separate by nitration. The barytes is 
then to be separated by sulphuric acid, and 
the hydrophoephorem - acid is held in solu¬ 
tion. When its solution is concentrated l>y 
cvujMinUlon it has the property of diDxiil- 
Mting several substances, and precipitating 
many metal- in the metallic form. 

Hydroquintme. Syn., Quinol, hydro* 
kirmne, hvdrochiuoiL A derivative o l ehi- 
noii, closely allied to pyrogallol in composi¬ 
tion, having the formula C,H 4 lt)H) a - Hy- 
di'iH]i]inoTU' was suggested as u developing 
agent by Abney in 18S0, Laving been known 
to e he mists for Bdme year*; its general ilw 
as n developer, however, i- comparatively 
recent. ft conies commercially in the form 
of yellow needle-dike prisms', soluble in 
water, ether, ami alcohol. The developing 
muirm of hydri-sjuiuone k mud) slower than 


|iyno* but on account of its constant reduc¬ 
ing power, uuu'b more ellVi-tive, Eu use is 
recommended lor uegutEve-., transparencies, 
limtern slide*, and bromide pa pens. In so¬ 
lution Et keep* well, and gives, with either 
caustic or carbonated alkalies, images of a 
velvet-black color, fine in grain and clear in 
the shadow : it may Ihi u-< ■ I repeatedly, the 
nsi' nf m w solutions being ad vwed for "nega¬ 
tives. 

* The subjoined formula is recommended: 


1. Carbonate of Sod* 

Water . 

. S0 iftaLSm, 

, 1 u*toi». 

2, 1 | ;.-Jn ^iitnosn- . , 

Slllptl He Oi Soda (gijn. ' 

Water , , , , . 

. 14 k' rvii :li. 

. «l BCiUltp. 

. 1 ounce. 

For use, take of 


N’o, 1 , 

So. 2 . 

W*l*t * * 

. 1 MlDCtt. 

. 2 ounce*. 

. 1 «UWe. 


The water w added either warm or iced, ac¬ 
cording to the Besson; the image makes ite 
appearance in tern or three minutes ; develop¬ 
ment proceed* rapidly and t» feteapletod m 
five or six minutes. In developing with 
hydroquinone scrupulously clean disln-,- are 
essential to avoid .stains. To prevent negu- 
lives having too strong contrast- the addition 
of 60 drops of a 10 per cent, solution of 
fcrrocymide of potassium to each ounce of 
developer 5* recommended. 

Hj-djog-ulpliate of Ammonia. The liquid 
known by ibis name, and formed by pawing 
sulphuretted hydrogen gas- iufo ammonia, is 
a double lalphiuet of hydrogen and ammo¬ 
nium. fn the preparation, the passage of 
gas L-- to be continued until die volution 
gives no precipitate with sulphate of iung- 
JL.-Sia, and * IUc-1 ]s strongly uf liydn -ulphlirtii 
acid, It is colorless at first, but afterward 
change- to yellow, from liberation and s«lj- 
snquent solution til" sulphur; become*, milky 
on the addition of any acid; precipitates, ih 
the form of fitlpfaurot, a]I the metftlt which 
are nflectedbv sulphurrotted hydrogen, and, 
iei addition, those of the class to which iron, 
dne, Liiu I [ti;L [iguiji.se belong, Hydrwnl- 
pbate of ammonia is employed ii/phutog- 
nipby to darken the negative image, uml 
a|so in the preparation of iodide of ammo- 
!iiutn T the scpaniliou of stiver front hyposul¬ 
phite solutions, etc. 

Hydro Stelpbung Ad A TTua substance, 
also known us sulphuretted hydrogen, ht a 
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gaseous compound of sulphur anti hydro¬ 
gen, analogous in composition to hydro¬ 
chloric and hydriodic acids. It is usually 
prewired by the action of dilute sulphuric 
acid upon sulphuret of iron. Fit a cork and 
flexible tube into the neck of a pint bottle; 
introduce as much sulphuret of iron as will 
stand in the naliu of the bund, and pour 
upon it 14 tluiuounecs of oil of vitriol diluted 
with 10 ounces of water. The gas is gener¬ 
ated gradually without the aid of heat, and 
must lx* allowed to bubble up through water 
in a glass receiver. The smell of sulphur¬ 
etted hydrogen being offensive and highly 
poisonous if inhaled in a concentrated form, 
the operation must be conducted in the open 
air or in a place where the fumes may 
escape without doing injury. Cold water al»- 
aorbs three times its hulk of hvdrosulphuric 
acid,and acquires thepceuliar putrid oaorand 
poisonous qualities of the gas. The solution 
i» faintly acid to test-paper, anil becomes 
opalescent on keeping, from gradual sepuru- 
tion of sulphur. It is decomposed by nitric 
acid, and also ^y chlorine and iodine. It 
precipitated silver from its solutions in the 
form of black sulphuret of silver; also cop¬ 
per, mercury, lean, etc, but iron and other 
metals of that class are not affected if the 
liquid contains free acid. 

Hydrotype. A reversed collotype, secured 
by a method made known by M. C'ros, in 
but first made public in 1879. 

Hydroxylamine. A substance having the 
formula XH,U, known for some veara as a 
reducing agent, but only recently introduced 
jis a developer. The chlorhydrate of hy¬ 
droxy lainine Is generally usetf in the form 
of tabular, colorless crystals. The following 
formula gives good results with almost ull 
kinds of bromide emulsion plates: 


Hygiene in Photography. The matter of 

hygiene in photographic work does not re¬ 
ceive the consideration it deserves. Venti¬ 
lation, the avoidance of bad odors and close 
rooms, and genera] attention to cleanliness, 
all have their proper relation to the good of 
th ephoiographer. 

Hygroscopic. Applied to bodies which 
absorb moisture fp»m the air; for instance, 
chloride of calcium, concentrated sulphuric 
acid, honey, glycerine, sugar, carbonate of 
|M»tash, caustic potash, burnt lime, etc. 

Hypoc hi orate of Potash. This prod u ct 
is found abundantly in commerce, and is 
obtained on this large scale by passing 
chlorine through a cola solution of carbon¬ 
ate of potash. This solution, diluted with 
us much again of water, perfectly de¬ 
stroys the tints which spot the {taper; it also 
fixes the proof perfectly, and imparts very 
agreeable tones. The hypochlorite of lime 
produces the same effect We consequently 
obtain by these two bodies proofs in which 
the lights are well preserved. 

Hyposulphite of Soda. Hvpo; thiosul¬ 
phate ofS4xliuin; antiehlor. Xa^O,4-511,0. 
Large, colorless crystals, very soluble in 
wuter. Used for fixing negatives and posi¬ 
tives; a small amount added to the iron 
developer quickens it 

Hyposulphite of Soda and Oold. Au-S, 
0,4-8N'aj*S ; 0,44lL0. A double salt of 
hyposulphite of gold and soda. Is formed 
by adding chloride of gold to a hyposulphite 
of soda solution, and mixing with it alcohol, 
when it will crystallize out in fine needles] 
very soluble in water. Used in the toning 
hath for positive prints. 

I. 


1. Alcohol 

Hydroxy Umiae 


4 ounces. 

2 drachms. 


2. Water . . 

Caustic Sods . 


4 ounces. 

4 drachms. 


X Potassium Bromide 
Water 


60 groins. 
t ounce*. 


For use take 1 drachm each of 1 ami 2, mix 
with half a drachm of 8 to each ounce oT water. 
Hydroxylamine may be used repeatedly, al¬ 
though the first plates developed are gener¬ 
ally better than the last; it may be employed 
in the development of negatives, chloride 
emulsion plates, and bromide papers. 

13 


Iceland Moss. A species of lichen found 
m Iceland and the mountainous parts of 
Europe; when boiled in wuter, it first swell* 
up and then yield* a substance which gelat¬ 
inize* on cooling. Plain paper mav be pre¬ 
pared with Iceland moss as follows: 


Chln ridq of Ammonium or Soda . 

Purified (routine 20 * “ 

Iceland Moss ... I I 60 •• 

"* ,cr . . ounces. 


Pour boiling water upon the moss and gela¬ 
tine and stir until the latter is dissolved, then 
cover the vessel and set aside until cold; 
add the salt, and strain. 
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Iconometer.. View-meter; a pocket in- 
st rumen t which quickly indicates what kind 
of objective to Usi- ill harder to lake a picture 
of a certain, die from a given standpoint, or 
to ascertain the standpoint suitable for u 
view with a given objective. The figure 
illustrate- one which consists of a hollow,, 
four-cornered, nickel plated brass pipe, about 
Sb centimetres in length, ^ne side of which 


Vv-; m. 



is provided with a millimetre scale. A slide 
mm along 11n- tuin- f into which the frame, ' 
made ■ Lit of watch-steel spring, ls screwed. 
At the cud of the tube, the zero fHri i nt of the 
scale is fixed. The application id the 
earne as in nil similar lipUnlincnl-s, The 
special beauty of this one is that it can he 
eWeiJ up. The frame and the dioptre bud 
their places inside the tube, and the whole 
apparatus can ho put into the coat-packet, 
just like a lead-pencil, 

TII nrninating .'RuX. An invention of Cap¬ 
tain Him ly, fit Berlin, for supplying aniii- 
chtl light by menus of incaudescent lamps. 
The host great desideratum ia a perfectly 
even surface of illumination. Thw « ob¬ 
tained on the following principle: A metal 
1 m ix of special form Is both screen and reflec- 
i ■ 11 . I ii ■ ide of this box l Pig, 122) tWD lamps 
lire placed at a anil o', The reflector-, l> anrj 
If throw all the light on the hack of the 
box from e to y, The only opening through 
which the light 1 :lil gel out js between the 
sereciLs / and f f . These two screens also 
allow no particle of direct light to pass out 
of the bos. The interior of the box is 
painted dull white. As a result of this ar¬ 
rangement the source of illumination Is an 
evenly lighted surlhceof Indirect rays. The 
only light that can fail upon tin- subject 
ciniiis from this surface, This scheme can 
be improved in many ways. The best form 



for the Imj.v i.s one resembling a broadened 
parabola ( K%. 122), "I his saves a large amount 
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*’ 1 o. 121 



of tiie side rap. Moreover, the bottom 
should be movable. In order to let the light 
reach farther downward when desirable. 
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The illuminating-box in placed either at tlje 
end of a long swinging arm (Fig. 124) or on a 
horizontal rod which can be bent .no an to 
bring it to any desired position (Fig. 125). 
By this means a can be moved at any de¬ 
sired rate, from one side to the other, stop¬ 
ping or going at will. The whole construc¬ 
tion is simple and inexpensive. The kinds 
of light that can be used are: (1) gaslight; 
(-) electric light; (3) magnesium light; 
(4) pyrotechnic light. With gaslight, two 
strong lamps are - placed in the box; if the 
products ot combustion are annoying, they 
can lie conducted through a tube along the 
arm to a chimney. Best of all is the electric 
light. 

Image. (See Photographir Image.) 

Image, Latent. When a sensitive dry 
plute is exposed to the influence of light, 
the sensitive surface undergoes a change, the 
exact nature of which has not yet been made 

f ilain. By this change the image before the 
ens is impressed upon the plate, but is in¬ 
visible, being called the latent (or hidden) 
image. It is made plainly visible by the 
application of developing agents suited to 
the composition of the surface. There are 
two theories held as to the nature of the 
latent image, one being chemical, the other 
physical. If the chemical theory is correct 
tlie effect produced on the plate is that the 
bromide of silver in the film is reduced to 
a sulj-bromide. By the ordinary exposure 
given to dry plutcs the reduced molecules of 
silver sub-uromide are too few in number to 
form a visible image, hence a latent image 
results.^ According to the physical theory 
the action of light is to produce a change in 
the film, destroying the equilibrium pre¬ 
viously existing, and rendering it rsjssible 
to make the image impressed in the film 
visible by development. 

The exact nuture of the invisible (or 
latent) image, however, has little practical 
nearing upon the development of tlie image. 

It is sufficient to know that a change is pro¬ 
duced by light, and ean be made permanent. 

. Imitation Qround-Olass. This made 
ny spreading a solution of gum tragacanth 
^ dissolved in the white of eggs upon glass 
vnth a brush; or usingskimtned milk in the 
same manner. Skylight*, windows, and sash 
<l001 ® ma y fo, made impervious to external 
eyesight and glaring sunlight by the first 
coating, while the last answers for the 
locassing-glaas of the camera. 


Imperfections in Collodion Negatives. 

These are fogging (see kbgging); spot* of va¬ 
rious kinds, which are caused by the use of 
collodion holding small particles in suspen¬ 
sion ; turbidity of the nitrate bath ; dost on 
the surface of the glass at the time of injur¬ 
ing on the collodion; from small holes in the 
slide admitting a pencil of light; insoluble 
particles in the pyrogaltic acid; causes 
which render the iodide of silver insensible 
to light ut particular points, making a trans¬ 
parent spot; concentration of the nitrate of 
silver on the surface of the film by evapora¬ 
tion ; small particles of undissolveti iodide in 
thy collodion; the alcohol or the ether con¬ 
taining too much water, and the use of glass 
improperly cleansed. (See Spot*.) 

Marking* '. which are also divided into a 
>ariety of kimls, viz.: A retirulateti ap/jear- 
anr* oh the film after decetoping, often caused 
■ by using collodion containing water, or by 
immersing the plate too auicklv in the bath, 

E rtially precipitating the soluble pyroxy- 
i; oily spot* or tinea, from raising the plate 
out of the nitrate bath before it has been 
immersed sufficiently long to become suffi- 
| eientlv wetted, or from removing it before 
the ether on the surface has been washed 
away, or from re-dinping the plate after ex¬ 
posure to light, and pouring the developer 
«>n immediately, or from the nitrate bath 
being covered by an oily scum; straight %nr 
trarer* ing the film horizontally, front a check 
having been made in immersing the plate in 
the bath; curved lute*, from employing the 
developer too strong, or not pouring it over 
sufficiently quick, or by usingtoo litUe acetic 
acid and omitting the alcohol; stain*, from 
too small a quantity of fluid having been 
employed to develop the image: irregular 
strut, from fragments of dried collodion ac¬ 
cumulating in the neck of the bottle, and 
being washed on the film ; wave-like marking* 
caused by using an inferior pvroxylin, and' 
most seen when using an old hath; stain* on 
the upper part of the plate, from using a dirtv 
wary mark, at (he lower part of tlie 
plate, from the collodion being too thick and 
glutinous, from reversing the direction of 
the plate after its removal from the bath, or 
from impurities on the woodwork of the 
frame ascending the film from capillary 
attraction; mark* from the developer not 
ninning up to the edge of the film, from the 
Ulm not having set sufficiently. A want of 
uuensibj, from the development not having 
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tx'eii rU fflcl >• c 1 11 v from the collodion 

llhi] being too tdiic and transparent* or the 
collodion being too new, or the plate Imviug 
bei ii kept too long between exciting and 
development, or the bath having been newly 
prepared from impure nitrate, or the light 
w:m too feeble ; inferior half-tone* u:\fh great 
vdauitg of the high light*, from the plate 
being insufficiently exposed, the collodion of 
Inferior quality, the nitrate bath old and 
partially decomposed, or the light is re- 
tlii-terl loo strongly from the object; the 
image pale and mmg, from over-exposure, or 
there in diffused light in the camera nr de¬ 
veloping-room, or from the presence of bro- 
in idi* or chi or idca In the cofleri Jluti; the high 
light* of the image are mlnritrd from over¬ 
exposure of the plate, organic decomposition 
of the collodion, or from acetate of silver 
and other organic bud!#* in the hath : the 
image didder* off On applying the firing ageti t, 
from the collodion being over-iodized; the 
developer doe* not run up in th* edge of the 
plate t $\ rmn Lining collodion nearly anhydrous, 
iULii the nitrate hath 5-s new mid contains 
very little alcohol, the film peel* off, from the 
phew not being clean ami the collodion too 
tfi irk. 

Imperfections In Collodion Positives. 

Besides those common to both negative and 
positive, as above described, we have several 
pS#tdiar to the latter. The. nhadaw* arc dark 
mtd heavy, from the plate not having received 
sufficient exposure in the camera, or from Lhc 
him being very transparent nnd the silver 
solution weak, or nitric acid i> present in 
the bath, or the collodion i* brown from free 
iodine; the thadow* yowl, but the light* oeer- 
done, in consequence of the developer having 
been kept too long, or the object is not properly 
illuminated, or the collodion is not adapted 
for p M itives; the h igh light* are pale a ml jl/if, 
the *hndom mUtg, In nn nver-expoaure in the 
camera ; the pirfurt develop* tdowly and epan* 
glr* of metallic lifter are fanned, from too 
nmeh nitric acid being i .re-mat ill propor¬ 
tion to the strength nf the hath, to the amount 
of iodine in the film, and to the quantity of 
protosalt in the developer; cimdar btaei 
*jtot* after backing up with thevamieh, caused 
bv lifting the [date too quickly out nf the 
bath, or by injuring on the developer at one 
spot, or by tbe u&e of the glasses imperfectly 
cleaned ; tin image become* Metallic OH drying, 
from the developer {of iron) being ton weak, 
or free nitric acid boa been added in excels. 


or the proportion «f nitric aetd is too great 
in the (pyriigulEie) developer; green or trine 
tint* in certain purl* of the images from llte 
deposltof silver living too scanty, in conee- 
nonce of the over-aetiou of light, or the 
I in of pyroxylin being too thin; vertical 
fine* and ntidion** on the Image r from using 
an old bath tuucb reduced in strength, by 
the loss of nitrate of silver and want of alco¬ 
hol in tiie developer. 

Imperfections in Paper Prints. These 
Lire 1 J forking* of the brndi, from all excess nf 
ammonia in the nitrate solution ; the print* 
it re tiuirhled nnd getttg, from inferior qualify 
■of paper which does out imbibe the liquids 
evenly, or the amount of nitrate of silver in 
the sensitizing solution is not sufficient; the 
print * are dean On the surface, but if potted when 
held up to the light , owing to imperfect i: >:.i: i. ; 
the print i* pate t raid, nnd faded in appearance, 
from the chloride of silver in the paper being 
in excess with regard to the free nitrate of 
silver, or from Using (1 torn weak solution id 
nitrate of silver, or from the paper having 
been kept too long aft-r sensitizing; the 
high light* nr* of a yrfftruri*h ca*t f from acidity 
of the toning bath, from over-toning, fron 
allowing the bath to remain idle ion long 
and decomposing, or the paper is kept tno 
long, or the washing is i in perfectly done, or 
too prolonged, from exposing the print to 
light during toning nnd fixing, or irom too 
long a time being allowed to cups# between 

printing niid fix i ng ; infra - e bronzing nf fl\ * 

<leep Ahadotf'ii' from too great transparency in 
the negative, and the paper being salted too 
strong to correspond with the weakness of 
the negative ; Imperfect definition, IV-»nt lad 
paper if the negative is a gmul one; gdlow 
marUn/pt over the iheufom, from carelessness 
in handling tbe paper, washing in nor lean 
dishea, or laying them down or together 
while dump ; /email * per hi and xjmtx of differ¬ 
ent kind*! from black Hpots or pin-hole* In 
the negative, from metallic specks in the 
paper, from insoluble particles floating m 
the bulb, or from coming in contact with 
cyanide of potassium, or sulphuret i>r atu- 
monia, etc.; marbled eiain* on the nurfaee gf 
the pnstf, from allowing the silver solution to 
stand in the dish unused some: time without 
filtering ; fireafa on albumen pa/ter 7 from un¬ 
even coating with niker solution, nod the 
albumen does not wet readilv; (Ik albumen 
finde* off the paper, from tbe bath being 
alkaline. 
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Imparities in Photographic Chemicals, and Tests for Same. By G. M. Jones, M.P.S. 


Substance. Imparities possibly present. Tests. 


Ammonia, NHi . . . I 

Molecular weight, 1? 


Nitric Add. H.NOj . 
Molecular weight. 63 


Hydrochloric Add, HC1 . 
Molecular weight, 86.5 


8ulpburic Add, II,SO, 
Molecular weight, 99 


Acetic 


tic AcldtgUdallH.OjHjO, 
Molecular weight, Go 


Citric Add. HAH|0,B<0 . 
Molecular weight, 210 



Silver Nitrate, AgNO,. 
Molecular weight, 1T0 

Potassium Carbonate, K,('0, 
Molecular weight, laj 


Pou*4um Iodide. KI. . 

Molecular weight. Ifiti 


Potassium Bromide, KBr . 
Molecular weight, 119 


Sodium Carbonate, Na-CO, 
Molecular weight. 106 




Sodium Chloride. Nad . 
Molecular weight, 58.5 


Potassium Cyanide, KCN . 
Molecular weight, 65 
and Hydrate, KUO 
Molecular weight, 58 


Carbonic add 
Dissolved solid matter 
Chlorides . 


Sulphates . 

lime . 

head is often present, de¬ 
rived from the action upon 
flint glass bottles. 

Traces of sulphuric add . 

Chlorides . . . 


Renders lime-water milky. 

Residue left on evaporation. 

After acidulating with nitric add It rives a precipi¬ 
tate with stiver nitrate, which, after washing, is 
readily soluble In a mm o n ia and repreciptuted by 
nitric Add. 

After acidulating with nitric acid it gives a precipi¬ 
tate with barium nitrate. 

A while precipitate with oxalate of ammonium. 

Black precipitate with sulphuretted hydrogen. 


After dilation it gives a precipitate with barium 
nitrate. 

After dilution it gives a precipitate with silver 
til trmle. 


Peroxide of nitrogen . 
Iodine may be present If the 
add be prepared from so¬ 
dium nitrate. 

Free chlorine 

Sulphuric acid 
Perchloride of iron . 

BUulphate of potamium . 
Sulphate of lewd . . . 


Water . 

Sulphurous and hydro¬ 
chloric adds. 

Aldehyde, or volatile tarry 


The acid Is yellow. 

After dilution and cooling it gives a bine color with 
starch, paste, or mucilage. 

Liberates Iodine from solution of potassium Iodide. 
See also "Chlorides," nitric add. 

As above for nitric acid. 

Yellow color. Brown precipitate with ammonia 
added till It smells slightly. 

Residue on evaporation. 

Mllkineat on dilution. May be completely freed 
from lead by diluting with three or four tunes as 
much water, and allowing to settle. 

Doe* not solidify when cooled to 17° C. (53° F.). 

White precipitates with silver nitrate. 

Blackens in the light after adding silver nitrate. 


matter. 

Organic sulphuric add 
Tartaric acid 


Metagallic add . 


Smell of gartlc. 

Strong solution of potassium Acetate added to a 
strong solution of the add will deposit white crys¬ 
talline bitartrate. 

Black residae. Insoluble in water. 


Free nitric add 


Reddens litmus paper. (Neutral silver nitrate does 
not affect litmus.) 


Chlorides and sulphates . 


Potassium carbonate . 
Sulphates and chlorides . 
Potassium lodale. 


Similar to potassium Iodide 


Saute as for ammonia. 


A strong solution is alkaline to test-paper. 

Same as for ammonia. 

A pretty strong solution become* yellow from libera¬ 
tion of iodine on addition of dilute sulphuric add. 
or, better, a strong solution of citric acid. 

See potassium iodide. 


Chlorides and sulphates 


Same as for ammonia. 


Chloride of calcium . 
Chloride of magnesium 


Sodium *nInhale . . • 

Potassium carbonate Dearly 
always present 


Oxalate of ammonium (after adding a little acetic 
add! gives a milkmen or precipitate indicating 
calcium; Alter this out and add ammonia, chl» 
ride of ammonium, and phosphate of sodium 
(clear solutions), a precipitate indicates mag¬ 
nesium. Both the above cause dampness In wet 
weather. 

As for '‘sulphates’* in ammonia. 

Efll-rvescence with dilute ariiis, giving off a gas, 
carbonic anhydride, which renders lime-water 
turhld. 
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Run-La 


SdlMAnet, 


1 mjjarltlei posad bly pnaKfit, Tests. 


Ctiftlt . EBtrpesqeuf* wMb. dilute uelda. 


WfttlTT, HJ> „ . . 

MqLl'Cuiut weight, lh 

GeJ*i1ae 


gtaipbatet tuci chlcrtdra . 

ru)chc:n, r^TiinjiiKi;, teut|W 
mry hardness 

Atobliiitiii. ilLslii At aEwav* 

prtSWH In (ilfUIkU HIM 
rain witter. 

Alum r 

F’u.M.y iMtlfr , . . 4 


Aronujniiiin- BHGtiflri JflL >Br 
MrtSeeuissi- weight, »S 

PyrngHUie Acil „ 


I’etMfllUffi ljm-ni([ew cUber 

ban-rblitflft bodice 
Amtn£MsSiiin nSiEurlde , 

I'.mnltm-tl gillM . 


:-iL:nc ns fox 4 i'n m ■ m Ltl 

I" i■" 10.-1 Ihv ih. ..!I-r r,-: n- raldum i:Ij Lunik- 

?« Ssxltuni CfrlorMe, 

Brown (MCrtnatlua, nr [.rLsjSjil uli.i with Neadefs M- 
sgwnl. 

Aib, MniiiL lI me- its much a,- tin MrcAiL 
SeIniniv^l By ptttfpltaiEnn with AtealwiL ]>Halved 
cjut By elher ax benreoe. and k-ft a* a residue on 
esaporatluo ur tbe .«-:>] rvnl, 
a rvsESti* when beaLcd. 

Sjltif- aa for ehhwkkSL lit amtumaLu, 
iitifi ttf Jsiad an robiHon, 


Fotmteium IntlMe . 
Sliver Nil rale 
But ph rale Acid 


Hydrochloric Add! 


Gilcfttfa Chloride . 

Fare PJ ebeniieals general! y 


fMCAHiLum btOiul(k‘ 


utn nl Crate, aetmi> 
tiling JjfEacliUla ftj»sd 
sikt-—mH In ibe crystals. 
VVIj 1 .:rL Vf-rii1i_-.il as pure, il lq. 
VirlitliLjr CUIiULjih il trace 
yf Jfiib. f'ommon odd Is 
also hub So to contain 
rtrscille, feletiiuan. tJui]- 
Unitt, an4 runn y other tub- 
HBM. 

Or/erile ituuer. as u. pt&x 
of ntjuw Ul « carboy of 


ARVI1IC t , 4 

Smw yellow jatnplct corv- 
Ulu no rron. but an organ It! 
■alt and dry an u I kit line 
iL‘-K otj igri ldon of the rfs:. 
duo after craporaiioa. 
('aJnlLLm hydrate . 


Broken gEam, bit# of straw, 
wwl, payer, etc. 


The crystals nf bromide art u<ual Ey mere transparent 
than LtuBoof Ji>.LIilf. but norellunee can Li titnrevi 

nq Ltii*. 

wT H not yield t he (till □ uautltT of chloride on a are- 
clpltatloti with HCL Ulnw a purple ooltlrtii lUiant. 

f>u cast test ran be given, an tbu sabelances are mi 
DUB1CTMU, anine fit them validlta, ami aiKB.} rbqufra 

•efttnlfto frosn I bo acid beffrv detection 


Gives a brown, ootor to the Add, 


Marah'g test 

Hclnsh'a test; asra*t| of copper full becomea 
coated on bolting In dilute acid. 


Tbe clear Altered -Auttbu made wltb dlitllJiw] waier 
L\ altiiliuoto Ust-Trtper, and a yintclpilAte mi 
breathing Into Si thtnugb a tube, 

The* impuritEiBj ellber doat or sink an sotution. 
and muy easily be see n. 


Incan descent Gaslight. Wu Inbuilt iu- 
cad J eactn t IIIiiips ; u pus-jot, invented by Dr. 
C. Auer v. Webs bach, requiring a Bunsvii 
burmir, n] lowing but u nnmpunitivnfy small 
stream of jms to pastn, in connection with 
cotton saturated with subtract- obtained 
fnmi _rarL' t^urths nr etnys. This ao-called 
ataickinp; is brou/ht to wliite-beat by the pits 
flame. The re^ultin^ very inline light is 
strung enough i^r photographic purporr-s. 

Incidenc e r Angle of. When u ray of Iight 
passef ft pivvii point on any riirlkci 1 , the 
angle made by the rny with a perpendicular 
drawn to the surface at the point referred to* 
ia tlie- rmplf of incidence, which i? identical 
with the angle of reflection. 

India lai, A pigiin'iit ^nsisiing in the 
main ot' aaati, tallow, was, und any tinti of 
guen or re^in, tiUo some coloring matter 


{usual ]y htnip^bliH'k). Used for retouching 
prints and enlargements, also us coloring 
mutter in carbon prints. 

India-Ink Outlines. Print-, nmiie on pUiin 
palte< I paper, diced without tL.ning, then 
outlined with Intila-dnk, and aftonvnrd 
bleached with bichloride of mereurv until 
they have the appearance of ink sketch^ ; 
are u^l by pboto-t-ngravaiH, (t?ee BkurAi*^ 
/Virj fj*. etc) 

ludla-Eubber, or Caoutchouc. The dried 
juice of certain tropical plants. It is u com- 
jiuundol hydrogen and carlmn. H*hen pure 
it in white in color. It h umjJ in photog¬ 
raphy, when di^-otved In bemtene, chloro- 
iorTn } or methylated ether, a j s monntimt, 
and occasionally as u nultitriittini in certain 
drv pmccsige^. 

India-Eubtor Eath. ,\ vessel mude nf 
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India-rubber to contain the silver solution 
for sensitizing. 

India-Rubber Collodion. Collodion made 
with the milk of the rubber tree, sc unitized 
in the u-ual way with iodide of ammonium 
and cadmium, and bromide of cadmium. 

India-Rubber Solution. To make this, 
take 1 drachm caoutchouc, cut it up fine, and 
put it into u bottle, then pour upon it 12 
ounces pure benzole (benzene) and set it by 
the fire, shaking occasionally until all the 
rubber is dissolved. If not thick enough to 
suit your purpose add more rubber, and be 
careful not to cork the bottle too tight or it 
may burst 

Indices of Refraction. The sine of the 
angle of incidence, the sine of the angle of 
retraction being taken for unity. (8ee Lnu.) 

Indigo. C w H l0 N,O r Dark-blue powder, 
insoluble in water, alcohol and ether; solu¬ 
ble in strong sulphuric acid and creosote. 
Used as a pigment in photographic coloring 
processes. 

Indophenol. Syn., Napthalene-blue. Sug¬ 
gested, instead of ozalme, in combination 
with malachite-green, as a color sensitizer in 
orthochromatic work. 

Inflection. An optical term used to de¬ 
note the bending of the rays pf light when 
they reach the edge of an opaque body. 
Diffraction is |>erhaps a better term than in¬ 
flection. 

Ink for Writing on Photographs. A good 
white ink suitable for this purpose can be 
made by mixing barium sulphate (precip.) 
with thin gum-arabic solution. For an ink 
with which to write titles or descriptive 
matter upon the dark portion of a pnoto- 
graph use the following solution: 

Potassium Iodide .... 3) parts. 


DMUed Water . 60 •* 

Iodine . 2 •* 

Omit-Arabic. 2 '* 


Ink Process. Used for making prints in 
ink from photographic negatives. In the 
first place blue prints are made, the iron salt 
in which is then changed into ink by treat¬ 
ment with gallic acid. (Sec Index.) 

Inorganic. All substances which are 
neither animal nor vegetable are termed in¬ 
organic. 

Insensitiveness. When for anv reason a 
sensitive surface refuses to record the impres¬ 
sion after due exposure to light, it is said to 
be insensitive. This defect b sometimes 
found in old uuexposed films. 


Instantaneous Lens. Any lens which 
will give a sharply defined image when used 
with a large aperture, may be called an in¬ 
stantaneous lens, and is suitable for instan¬ 
taneous work. Most rapid rectilinear*, por¬ 
traits, and wide-angle lenses are sufficiently 
rapid for this purpose. 

Insta n taneous Photography. Since the 
sensitive dry plates have come into general 
use the securing of negatives of moving ob¬ 
jects has been placed within the grusp of the 
average worker. Instantaneous photography 
comprises the photography of motion in 
every form and phase. For snch work a 
quick plate, rapid lens and shutter, skill and 
experience are essential. A good light is 
also indispensable. Among the principal 
achievements of instantaneous photography 
during the past few yean*, the photographing 
of flying bullets, cyclones on the move, light¬ 
ning, and animal locomotion stand conspicu¬ 
ously. 

Instantaneous Positive Paper. This is 

made in several ways, from which the fid- 
lowing formula* are selected: 

No. 1. The paper is first brushed over with 
a solution made of 

Bromide of PoUMlutn . . .4 grains. 

Iodide of Pousmam . . . 1 jrraln. 

Gallic Add . % “ 

Water . l ounce. 

and dried. It is then sensitized with 

Nitrate of Silver .... 20 grains. 

Aortic Add, No. • . . . .1 drachm. 

Water . j ounce. 

Expose wet to the solar camera, or dry under 
the pressure frame, and develop with’ a satu¬ 
rate* 1 solution of gallic acid (filtered), add¬ 
ing occasionally a drop or two of the silver 
solution until the desired strength is ob¬ 
tained. Fix, tone, and wash in the usual 
way. The whole operation must be conducted 
by the feeble light of a candle or lamp, as 
the least daylight will darken the whole 
sheet. 

No. 2. Make a saturated solution of chlo¬ 
ride of mercury. To one ounce of this solu¬ 
tion add one pint of water. Float the paper 
on this solution and when dry sensitize with 

Nitrate of Silver .... IHouoc*. 

Water . . . . , . , j - 

When dry expose in the pressure frame. 
The paper mast not come in contact with the 
light until the moment of exposure. The 
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print I* at fiat feebl e, but is strength: ncd by 

JjaalL* Of U MjIutLrjh <>f 


t'mlmulphmcof iron 
1 il-Kvill A'. -LIl- Add . 
Water * 


1-V wndnis, 

1 «m dun, 

1 ui.LCli:l‘. 


It i- necessary to watch rare fully -u as to 
stop the development in time. Wash imme- 
dlately in several waters and fix in hyposul¬ 
phite of soda. 

Nit, U. First the paper is s Lilted with solu¬ 
tion of 

ttommcin ailt EWhh. . . . fl to uj rmtus. 

Lfitniilt-klUCc fium . . I to a dropa. 

intend Kiun-wjUer , , , 1 ounce. 

Upj) a fresh lemon, and cut it with an Ivon' 
knife, or uj uke a bole In it with a pointed 
stick. Fitter. The paper should remain in 
this bath at le:i.-i iwo minutes. Dry. Ex¬ 
cite with 

KltmE® of Stiver from . . 3D to 0& gmlru, 

LemuEi-Jnicc + , 4 r 10 niLnJ ot». 

tV liter .. 1 QUUC&. 

Filter, and float the paper for two or three 
minutes, and dry. Expose in the pressure 
frame, or behind the solar cupem until u 
tiiint impression Is visible, then intensify 
with fre-h solution (well dissolved and. 
filtered] of 

Gallic Add .... . 4 . 4 sfnSJ h.t. 

WatCI 4 ..... - t ounce. 

to the required strength. Wash imwed hi tely 
and flit in 

nyptttiilpftitt Of Sod* . . 1 ounce. 

Wilrr ....... 20 u'j.ueea. 

Let it remain in the bath for fifteen or twenty 
minutes; wash well and hang up to drv. 
All photographic print- Upon pajjer should 
be washed in run mm; water from six to kli- 
uvii hours. In no ease should instantaneous 
papers be exposed to daylight previous to 
fixation. 

Instantaneous Shutters. Fn r the gene ru I 
rtii] of photographic work the lens cup is nil 
that \~ needful tor the regulation of the ex¬ 
posure lit' the plate. Wito very rapid plnG -, 
and when photography of moving objects is 
in question, an exposure shutter which will 
py rin it of an exposure of any desired frac¬ 
tional period of time is necessary. Such a 
shutter is called an in*(antaneous shutter, 
ami may be obtained commercially in many 
different forms, of which the old aud well- 


I known drop shutter is n gain I example. The 
most recent developments in the direction of 
exposure *li utters can be seen on reference 
to the catalogue of uny dealer hi photogra¬ 
ph EC S tlppl Ee-1. 

Intaglio. An engraving sunken or hol¬ 
lowed out so that an impression therefrom 
would pvt* the appearance of n boa-relief. 

Photogrtipltfa Awrw*»iid Lithatpajihijl) 
Intaglio Processes. Proccr.-es o i cnyrliv¬ 
ing by which the image obtained is sunken 
below the surface of the plate instead of be 
hiy: in relief, lire culled intaglio processes, 
(Bet! Photwfr* irure.) 

Intense. In photography that degree of 
; darkinsH in die shiuiowrt of a picture (nega¬ 
tive) impervious c, light. Sometime.- con¬ 
founded with density, which nu*urta opacity 
from the closeness of the atoms in t be sen¬ 
sitized collodion film. A picture may be 
intense without density, but cannot be 
dense without intensity. The collodion 
film, however, may be dense without intec.- 
sitv before exposure, (jjfeu ftr nitty.) 

Intensification, The name given to the 
process by which the density of a negative 
or p&dtm* image i* increased or made more 
intense. Wet collodion plates may be in- 
tens died slruply by re-development, by 
which The deposit of silver upon the pinto fa 
inc reused. Dry plates may be interallied 
either by the substitution method nr by in¬ 
creasing the duipwit of silver, as with colto- 
diou plates. The favorite method is to 
bleach tlm image with mercuric chloride and 
afterward Immerse it in ferrous oxalate. In 
this method the two chief precautions 
necessary ore to eliminate the hypo that 
remains after washing before treating the 
negative with mercuric chloride, and to 
wash away the excess of mercuric chloride 
before using the ferrous oxalate. The first 
^done hy a itvv iiiinuU,^' £o&kijp.££ in ?in 
acidified alum solution, and by apply mg the 
ferrous oxalate in a dull light, sul h as is 
u*mi for manipulating carbon tissue and 
pnnting-out papers in. If a little mercuric 
chin wide Ls left when the ferrous oxalate is 
:ald(.H|, itn only effect Will he to retard the 
blackening of the image. 

The intensification method here indicated 
tnay W briefly stn tod i ls fat]ows : The neg.i- 
tivo Co be intend tied is fira-t thoroughly 
washed, and then bleached with mercuric 
chloride in the ordinary way. It is then 
thoroughly washed, again olid flowed over 
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with a ferrous oxalate solution prepared as 
follow*: Pour one ounce of a saturated 
solution of ferrous sulphate into five or six 
ounces of a saturated solution of potassium 
oxalate acidified with oxalic acid, and then 
add three or four ounces of water. 

The result of this method of intensifica¬ 
tion is that each atom of silver in the origi¬ 
nal image has now come into association 
with an atom of mercury, and the intensified 
image is amenable to further intensification, 
os was the original one. 

A (baper-Sdeer Intensification Method. 
Plunge tue negative into a solution made as 
follows: 

Sulphate of Copper . . . ® part*. 

Bromide of Poluwlum ... I part. 

Water . 100 parts. 

In this solution the image is bleached 
with more or less rapidity. The intensity 
obtainable may be grades! hv prolonging 
the time of immersion in this bath. When 
bleached the negative should be placet! in a 
bath of nitrate of silver solution 1 to 5, 
when it will acquire its natural color, with 
added strength. 

Gallic Arid and Silver /identifier. This 
acts considerably slower than the above, and 
for this reason is to be preferred. 

Solctio.x A. 

Gallic Acid . . . . .1 part. 

Alcohol .10 part*. 

Soumox B. 

SUrcr Nitrate ..... 1 part. 

Glacial Acetic Acid . . . % “ 

Dteilled Water .1* parts. 

The plate must be absolutely freed from 
hypo as described above, and for use mix 
one part of solution A with four parts of 
distilled water and add a few dron* of B. 
This may be used in daylight and the solu¬ 
tions will keep clear for some time. 

In consequence of the alcohol the solution 
flows badlv on some plates and therefore it 
is advisable to soak the plates first in a dilate 
alcohol 1:4, or else to omit the alcohol alto¬ 
gether from the above formula and m«e an 
aqueous saturated solution of gallic acid and 
add to it an equal quantity of 

Him Nitrate . I pan. 

Glacial Acetic Acid . . . . 1 M 

Distilled Water . 50 part*. 

Mercuric Chloride and Ammonia Method. 

In this method, which Is commonly followed, 
the negative, after a thorough washing, is 


bleached in a saturated aqueous solution of 
mercuric chloride strongly acidifh'd with 
hydrochloric acid, anti the imuge Is black¬ 
ened with a solution of 1 drachm of ammo¬ 
nia in 1 ounce of water. 

Ptdaaqo-ISianide of Silver /identifier. The 
negative is bleached in the ordinary wav, 
washed well, and then blackened in the fol¬ 
lowing solution: 


Potassium Cyanide . 
Stiver Nitrate . 
Distilled Water 


JO grain*. 

•JO 

J ounce*. 


There should always he a white flocculcnt 
precipitate in this solution, and if there is 
not, more silver nitrate should be added till 
on shaking a permanent precipitate Is formed. 
The negative quickly turns dark brownish- 
black in this solution, und it should not he 
allowed to remain too long or the half-tone* 
are attacked. 

Iidentification teiih Ifydroquinone. The 
negative is immersed in a solution of 


Old Hrdnv|utnoac Bath . 
Citric Add 1:10 
Red PMudtun Frutaiatc 1; 10 
Water. 


&5 parti. 
30 *• 

10 •• 

60 M 


Mix in the order given. 

In from two to three minutes the negative 
darkens, and when the desired intensity Is 
reached, wash the negative in running water 
for ten or fifteen minutes. 

If your negatives are stained yellow, if 
they are harsh and not transparent, treat 
them in this bath and the Yellowness disap¬ 
pears, the contrasts are softened down, and 
the whole picture becomes very fine. 

Oattcbaum't I identifier. Negatives can be 
evenly and vigorously intensified in the fol¬ 
lowing wav: First steep the plate in a 
faintly acid solution, then soak it in the fol¬ 
lowing hath: 


Nitric Add 
Water . 

Chrome Alum . 


1 part. 

part*. 
48 •* 


Rinse the plate well, then treat it in the 
following way. Prepare 


Gallic Add 
Alcohol 


Nitrate of Silver 
Water . 


. 130 part*. 

. 4S0 •• 


30 parta. 
♦90 M 


Mix thirty parts of each of the above so¬ 
lutions, then add thereto 480 parts of water; 
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«over the plate with the solution anti leave 
it therein until the required density is «>b- 
tsined. Then wash* 

Whatever method of tata&HiflOflttnn iss 
employed it is very important that the nrg- 
ttire should he freed from hypo t^da and 
thoroughly wished. Upon this depends the 
iiicecus of the ope ration and the permanency 
of the negative. To free the utgBiivr of 
hypo sodct various methods are suggested. 
The I*-si plan is a thorough and careful 
washing. Another method is to immerse 
the negative in 

Water , . . , s^nuiienL 

IE vdrL'fjsti Pniuiik . . + % dnrhni. 

for ten minute- and afterward wash It to 
free it from the hydrogen peroxide. 

As. to the best lime hi intensify a negative 
opinion is divided. Negatives intensified 

while still well or imMaWm tnat tain greater 
density with les^j gradation than thoe in¬ 
tensified after they have been allowed to 
drv, 

Intenaifier, The solution whieh brings a 
weak negative up to proper vigor or inten¬ 
sity* 

Intensifyuig. The nxi of increasing the 
intensity of a negative after development 

and fixing. 

Intensity. That state of the finished 
negative which prevents the transmission uf i 
light through the shadows; the degree of 
opacity i rJ the image, and the extent to 
which it obstruct' transmitted light. 

Interference of lAght, Designating the 
phenomenon that two rays of light falling 
on the - am c point when meeting either in- 
crftL-r or aimiliiljite their elfect. 

Interior. A ten n in pilotograph y appl i ed 
tu indoor work. Interior photography has 
brrmui? one of the most important branches 
of the art, ami requires the Dtmoflt zskill and 
knowledge lor its perfect accomplishment. 
For the -Ui.’et'.-sful pbotOgnip h 1D g of inte¬ 
riors of ImLidirigs a camera equipped with 
swing back, riling front, and square bellow* 
is necessary; a good wide-angle lens and 
a moderately rapid plate, preferably non- 
halation if windows facing the sky are to W 
included in the picture* The question of 
- xjH^ure can only lie decided by the appear¬ 
ance of the image upon the ground-glass, 
the best r^iulta following generous expoMare* 
Development should be given careful ntten- 
tiou and should proceed sdowly, a denreloper 


which will give abundant detail being prof- 
eruble, such sis metal. For large prints of 
interior Views a nwtt-surfhce paper, sach as 
bromide or plain salted paper, gives the best 

results, 

Timlin , A peculiar atan-b-like substance* 
it may ha obtained by boiling cEcuiuipnne 
in four rimes its weight of water, and a flow¬ 
ing the decoction to repose for a short time, 
it. is distinguished from starch bv the pre¬ 
cipitate formed in the cold defection by an 
infusion of gall nut*, imt dLwipjHiiftog tjntil 
the liquid is heated to above 21^ F* fun- 
I in. 1» aoltiblis in boiling water, but separate, 
u-s the liquid etnila, L T ied in photography 
a* a Medsitlve film for glu^s or paper. 

Invisible Image. A Her exposure of flu 

photographic sensitive film to the action of 
light iq the camera no change in its state 
can be observed* and yet an image of the 
object iti the focus of the camera is im- 
pteyfflj; the lump- in this stage of the pro¬ 
cess is termed invisible or latent* <,^e 

Iodate, A compound formed of Iodic 
acid and a base In definite proportions. The 
iodstes resemble the chlorates of corre* 
spurn,ling bases. They may be easily recog¬ 
nized by the development of free iodine 
^ I Lei i treated wit h su] jiburii,us, phosphorous, 
:ind hydrochloric acids and other deoxitii*;- 
ing agent*., and by their solution.- being con¬ 
verted into iodides when treated with sul¬ 
phuretted hydrogen. They are a!! of spar- 
]ng solubility, and many Life quite insoluble 
In water. All the insoluble iodates may be 
obtained from the indite of potassn, bv de- 
eoiuiHssiug It in solution by a -oludon of a 
-olunly salt of :i hi me, "lodate of silver 
sometimes forms in the collodion film, and 
re tor, b its sens itivenrea. This mav be pre- 
Teoted by adding to dark collodion a few 
drojfH nt the oil -ot cloven, or einnamon, etc* 
The iodides have a retarding effect in collo¬ 
dion and are of little utility. (See 

Iodic Acid. A a acid compound of it,rj i nc 
and oxvgen. 

Iodide* A Union of iodine with a base. 
Nearly all the iodide* are employed in pho- 
tography as sen-itizerrH, the proportions being 
from $ to 8 grains of iodide to 1 ounce of 
solution. [See also Btfdrmlafa.} 

Iodide of Aluminium* Subject Iodide of 
lead and sesquisulphate of alumina to gentle 
ebullition for same time in it large quantity 
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of water; one part of iodide of foad will 
require about two psi rt-s of t'Ointderciiil bi*- 
quwu foliate of alumina. The liquor then 
[iLiereii (Vi.nn the residual matter, mid sul¬ 
phuretted hydrogen in allowed to pu** 
thn .ugh for a few seconds; it i> again tittered 
nod evaporate! to diyDr^ ; the iodide of 
aluminium may then be dissolved out with 
alcohol, or, utter treating with sulphuretted 
hydrogen, iodide of barium may he carefully 
added aa longs* any precipitate is formed; 
this, separated from the sulphate of brnrytu 
and evaporated to dryness, U sufficiently 
pure for oniinaiy purpoBttu 

Iodide of Ammonium, Ammonium iodide. 

If H 1 1 , White powder, entity decomposed 
hy air (becoming yellow), requiring tight 
hotilSng; soluble in water and alcohol. 
Used in collodion-*. 

Iodide of Cadmium. CdL. Long, white, 
aia-sided tablets* very soluble in water and 
alcohol [ turns yellow in the light. Uiwd 
like iodide of ammonium. 

Iodide of Calcium. Cdl r Colorless 
deliquescent needles* very soluble in water 
■and alcohol. Used to iodize negHtive eollte 

d trill. 

Iodide of Lithium. Li 1 . W It ite in>wd ■■ r. 

very soluble it) water. alcnlmL, and etllcr; 
becomes brown und melts in the air. i- 
sometimes u*ed for iodizing collodion. 

Iodide of Mercury. HgJ*, Funned hv 
tailing a&olutionijf hidideof potassium with 
free surplu- of this -alt, with a solution of 
ay^lt of the peroxide of mercury (red pre¬ 
cipitate), in w hich the forming red iodide of 
mercury i- re-dlssolved. Used to strengthen 
negatives* 

Iodide of PLatumin. (JVriiwiLde.) Farmed 
by tins action of iodide of jjotassium on n 
weak solution of the bichloride of platinum- 
(Bi-e /Va/ii'jftfwpe,) 

Iodide of Potassium. (K1. ) A -a It cry - - 

tailisting in cubes and prisms, very deliques- 
tent in damp air; very soluble in water, far 
in alcohol; reacts to alkali. UVdas 
iodiznr in collodion, uLu mixed with gelatine 
emulsion and oxalate aunt iron developer. 
(Retarder.) 

Iodide of Silver. Agl. Yellow precipi¬ 
tate, formed by adding u solution of silver 
ult (nitrate of silver) to a soluti.iri .if iodide 
of potua&nun or of cadmium. Is insoluble in 
water, alcohol, and ammonia, soluble in 
hyposulphite of soda, iodid e of potassium. a nd 
Cyanide of puliisrima. With free nitrate of 


silver it h very light-sensitive, L T aed in 
negative pnieis^. 

Iodide of Sodium. Nal. White powder, 
very voluble in water and alcohol ; Jceom- 
|KMes in the air. L'sed to iodize colhi- 
diou. 

Iodide of Starch, A compound of adccp- 
blue color formed by the union of iodine 
and starch. This is a valuable substance 
for detecting the jm-M-nee of silver; by add¬ 
ing iodide of starch to solution of any snh- 
htjince containing silver, iodide of diver wilt 
be thrown down. 

Iodide of Zinc. Zn l, Emily decomposed, 
deliquescent enratab, very soluble in water, 
Used to iodize ctdlihlion. It does not keep 
long. 

Iodine. Gray-black tablets of metallic 
lustre, evaporating even at common temper¬ 
ature*. Little a*dubl e i n witer, i\ u ite -. 1 1 uble 
in alcohol, ether, and solution of iodide iif 
potassium. Solution of iodine in gelatine and 
collodion emulsions prevents fog, but de¬ 
crease* senMti veiios. 

Solution- containing iodciit* yield, with 
nitrate of silver, u white precipitate soluble 
in ammonia; the iodide* under the m um 
circumstances give si pale-yellowish prerlpk 
kite with nitrate of silver, scarcely soluble 
in ammonia, a bright-yellow one with lui 
acetate of lead, anti a scarlet one with the 
bichloride of mercury. The iodates do Un¬ 
grate when thrown tin. burning coals, but 
(lie uh| idto do rn>t. The i ■ kLi c ■ uiiir alei> 
he tested a* tudidiM, by first Inating them to 
redne*’, by which they lose their oxygen, 
and are converted into iodides. —f W^v". 

Both in the waxed paper and the collodion 
process the solution- often contain a small 
quantity' of free iodine. This iodine* in 
contact with the silver hath, produces a 
mixed iodide umL indate of silver, and liber¬ 
ates nitric acid. It Thu.- retards tin- -eusj- 
tivf.itiesA of the film in proportion to tin* 
Hjunutitv of iodiiM h present. Collodion of n 
(nil yellow color Lb h--s sensitive than the 
samo rendered colorless; nn.i when enough 
iodine hua tajeti liberated (^ give a red or 
brown tint, double the exposure will be 
probably required. If brown collodion be 
null'll used the nitrate bath may become suf¬ 
ficiently contaminated with free nitric aeid 

to interfero with the sensitzveuess of the 
film. A little free iodine is, however, often 
useful in collodion for positives to diminish 
thii intensity and to keep the shadows clear 
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during the development. In case* of fog¬ 
ging of the negative collodion, a little free 
iodine is also advantageously used. Iodine 
is also advantageously used in the silver 
hath.— //. //. Surf/utg. 

Iodine Tincture. A concentrated sola* 
tion of iodine in strong alcohol. 

Iodized. The collodion or other photo¬ 
graphic substance employed for the recep¬ 
tion of the image is termed iodized when 
iodine is added to it to render it sensitive. 

Iodized Albumen. Albumen containing 
an iodide. Iodized albumen is used both 
for taking negative* on gloss and for print¬ 
ing positives on paper. The negative process 
on albumen is due to Mr. J. A. Wnipple, 
of Boston. The u*ual method of iodizing 
albumen is as follows: Take the whites 
of three eggs, which will give about 18 
drachms of albumen, add six drops glacial 
acetic acid and stir the whole together with 
a glass rod for two minutes, then leave it to 
rest for an hour. Now slightly plug the 
neck of a clean glass funnel with* a piece of 
sponge, and pass through it a few drops of dis¬ 
tilled water to moisten it; then place on the 
sponge one scrapie of iodide of ammonium 
and on the top of it pour the semi-cougulatcd 
albumen, ami two drachms, by measure, of 
molasses. This passes readily through, dis¬ 
solving in its passage the iodide of ammo¬ 
nium. The result should he a perfectly 
limpid solution; if such is not the case preea 
the sponge more tightly into the neck of the 
funnel and filter till it is so. (See Albumen 
/Voor m>, etc.) 

Iodized Collodion. A solution of iodide 
and bromide salts in plain collodion. (See 
CbOodion,) 

Iodized Paper. Paj>er prepared with a 
solution of a salt of iodine for printing by 
development. Besides the formulas given 
under Jnrtantanrou* /Vi/ire I’tjprr (which 
see), the following may be used: Spread the 
paper with a solution of the double iodide 
of silver and potassium, let it dry gently hut 
completely; then immerse it in pure water, 
iodized side downward, for from three to 
five minutes, according to temperature, to get 
rid of the whole of the iodide of potussium, 
and hang it up to dry. The solution of the 
double iodide cannot be diluted with water 
beyond a certain extent, as, if excess of 
water be added to it or used to dissolve its 
crystals, decomposition ensues. But one 
sheet should be washed at the same time in 


the same dish, and care must be taken to 
exclude air-bubbles. This paper is sensi¬ 
tized with the gallo-nitrate of silver either 
by brushing or floating. This process is now* 
superseded t>y the gelatine emulsion paper 
printing process. 

Iodized Waxed Paper. This is in reality 
** brouio-iodized waxed paper," and is used 
for negatives. Muke it by dissolving in 

Water ...... 16 ounces. 

Iodide of Potassium . . 'JQO groin*. 

Bromide of Potassium . . . “ 

Sugar o ( Milk . auo “ 

and add tincture of iodine till the solution is 
of a brown-sherry tint, then u tluidounce of 
strong gum-water. In tins soak the paper 
for two hours and dry. When used sensitize 
in a bath of aceto-mtrute of silver 30 grains 
to the ounce. 

Iod izi ng. A term applied to the process 
of coating the daguerrotype plate with the 
vapor of iodine and also to the impregnation 
of photographic films with salts of iodine. 

Iodo-Bromide Collodion Emulsion. An 
emulsion which contains both iodide and 
bromide salt. It is less sensitive than the 
bromide collodion emulsion, but gives finer 
and softer negatives. 

Iodo-eosin, B. A derivative of fluorescein, 
used as a color sea«itizer in orthochroniatic 
work. 

Iodo-Nitrate of Silver. When a photo¬ 
graphic layer on paper or glass is to be 
very sensitive it must be arranged so that 
the light first passes through a stratum of 
nitrate of silver dissolved in water before 
reaching the iodide of silver in the collodion 
or paper. There is a determinate compound 
of iodide of silver with nitrate of silver, 
which is obtained by dissolving dry iodide 
in a saturated solution of nitrate of silver, 
adding the former in small |»ortious to the 
boiling solution until the latter is saturated. 
On the addition of water the solution de¬ 
posits iodide of silver. When it is allowed 
to cool a salt separates in acicul&r cnrrtnif* 
Its eom|K**ition is represented by Act). NO* 
-f Ag r It rapidly becomes intensely black 
when expos'd to daylight — far more than do 
its two constituents separately. It is not de¬ 
composed by absolute alcohol, and that fluid 
'uks* not dissolve it even when boiling. Every 
drop of water added to it immediately de- 
comp<ytes a portion of the crystals, which 
then become coated with a yellow crust of 
iodide of silver. If a few pure fresh crys* 
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tals be thrown into a beaker with distilled 
water they become converted into iodide of 
silver whilst falling to the bottom, but re¬ 
tain their form. The only solvent for this 
compound appears to be a concentrated so¬ 
lution of nitrate of silver. The fluid poured 
away from the double salt which first crys¬ 
talline* in needles, when allowed to stand for 
some time deposits very regular distinctly- 
formed crystals of the same compound; 
these appear to be a combination of the 
octohedron with the hexahedron. This 
compound is always contained in the silver 
baths of photographers after they have been 
used several times. Hence all these baths 
become turbid on the addition of water, 
from the separation of iodide of silver. A 
solution of nitrate of silver containing 
iodide of silver—that is to say, an old bath 
—is, however, universally preferred by pho¬ 
tographers to a freshly prepared one; the 
latter mav be artificially combined with a 
little iodide of silver, fvhnauss determined 
the soluhilitv of nitrate of silver in water 
of 52° F., finding that 100 <parts of fined 
nitrate of silver required 78.32 parts of 
water. 

Iridescent Photographs. These have 
been produced in France by M. de Geymet. 
An image is obtained in bichromated gela¬ 
tine on a glass plate and developed with 
powder of various bronzes. The iridescent 
appearance is produced bv varnishing the 
icture witli collodion, and backing it with 
lack varnish. 

Iridescent Stain. Unexposed dry plates 
which are old sometimes show an iridescent 
veil or fog upon development. This may 
generally be removed by rubbing the plate, 
after fixing, with the tip of the finger or with 
weak alcohol. 

Iridium. A metal found as heavy, tin¬ 
like scales on treating platinum ore with 
aqua regia, and closely resembling platinum 
in appearance. The iridious salts are gen¬ 
erally of a dark-olive green; the iridic are 
brownish-red. The tetra-chloride of iridium 
is used in the preparation of chloride of 
iridium priuting-out paper, ami in toning 
prints. 

Iris Diaphragm. A diaphragm, or series 
of diaphragms, inserted between the two 
combinations of doublet lenses, and consist¬ 
ing of a number of thin plates of metal so 
arranged that the aperture of the lens may 
be increased or diminished by turning the 


ring to which it is attached backward or for¬ 
ward, causing the tongues of the plates to 
contract or enlarge the opening as desired. 
The iris diaphragm is more convenient than 
the Waterhouse form, and its use obviates the 
chance of the stops being lost or misplaced. 

Iron, Peracctate of. (See IWncctatf of 
I run , ) 

Iron, Perchloride of. (See Perehbride of 

Iron.) 

Iron, Protonitrate of. (See Protonitratr of 

Iron.) 

Iron, Pro to sulphate of. (See ProtomlphaU 

of Iron.) 

Iron, Printing with Salts of. 1. A pro¬ 
cess of printing with an iron salt, called 
Knllitypy. The paper is coated with a 
solution of ferric oxalate or other iron salts, 
exposed under u negative, as usual, Imt 
not printed as deeply as in platinum print¬ 
ing; the print is then developed with an 
organic salt combined with ammonia and 
silver nitrate, subjected to a short chemical 
washing, and then rinsed in water, a perma¬ 
nent print resulting. This process is patented, 
but prepared paper is obtainable commer¬ 
cially. with which working instructions are 
given. (See also Blur Print* , CganoBfpe, 
and PtatMOtype.) 

2. Iron Phnting. The following process 
of photographic printing with the salts of 
iron is due to Mr. Hannaford. Float the 
paper on the following solution, and hang 
oy one corner to dry in the usual manner: 

Add : Albumen . 1 part. 

Water . 1“ 

Ammonlo-cltrmte of Iron . 50 gmlaa. 

To each nance of a ■Mutated solution ot Bichro¬ 
mate of Potash. 

The time of exposure will be rather longer 
than for silver prints, but not materially so. 
The picture should appear of a brown-ochre 
color on a yellow-ochre ground, showing de¬ 
tails and half-tones as fully as an ordinary 
silver print. Wash well to remove the iron 
from parts not acted on by light, and darken 
by saturated solution of gallic acid. This is 
the process in its simplest form. A variety 
of tones may be obtained by modifications. 
To obtain a gold tow, sensitize, expose, and 
wash as before, and then immerse the print 
for two or three minutes in chloride of gold, 
J grain; water, 1 ounce. Wash thoroughly 
and darken with gallic acid. By immersion 
in very weak solution of iodide of potassium 
a variety of pinkish tones may be obtained. 
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For Prussian-blue tint* proceed an before,, 
stilus U toting ferrocyanidn -jf putas-sium Jbr 
tliL- gold* <>u development with, gallic acid 
the picture will appear of a Sue-green, 
which ir, cenvarted into a bright blue bv 
weak solution of hydrochloric acid, a few 
drop® to the ounce of water. Bed pretesiato 
of potash gives u good blue-black, which 
hydrochloric acid converts into a dull blue. 
A solution of borage poured over a Prussian- 
blue print very materially deepen* the color. 
Gum-arabic mixed with the wnsi tiring solu¬ 
tion tend* to give a ferroeysuude picture a 
decidedly green tint, but when simply devel¬ 
oped with gallic add thy resulting iHrsitlve 
is of a dark-bistre tone. Gum-arable, how¬ 
ever, U by no ns earn a good size to employ, 
as the picture i* very apt to wash tdf from 
soujo portions. Albumen, a* recommended* 
i- the in -t tor the purpose in every rfly w t, 
The greatest dittiuiiy to overcome l* the 
flight—verv slight-—dbcolorltion of the 
white* [hi idiom the same extent a* in devel¬ 
oped silver prints. To remove thin immerse 
die picture in a weak solution of carbnn- 
ato nf ^ckJji, ammonia, or acetic acid. The 
alkali produce* a not over-agreeable tone, 
while the acid dm-.- not nuitorially change 
the tint. 

Irradiation- A term sometime* used in¬ 
stead uf ftalaiktit, which see. 

Isinglass. The purest kind of gelatine, 
made from M-bbJas'r (sturgeon). Soluble 
iu boiling water nnd weak acid*. Used in 
lucchfluical printing processed, 

Isochromaticr Photography. (See Oriho- 
C&nutwfie PAaffHjftrphtf, and tbe .Appentirs ,) 

Isomeric Bodies., llixiio of like composi¬ 
tion, yet <li during in appearance and proper¬ 
ties. 

Ivory. The in-ks and teeth of the ele¬ 
phant and walrus, Used in photography a* 
ft printing surface. Chloride emulsion pic* 
(ure- on ivory possess a wonderful delicacy 
of detail and tone*. Carbon prinb cun also 
lie obtained on ivory by the transfer pro¬ 
cess. 

Ivory, Imitation, Thl* substance is the 
invention of 31r. Mayall, of Loudon, nnd is 
made by mi sing the white of eggs and pow¬ 
dered sulphate of baryta mechanically, roll¬ 
ing it Hint into dobs, and, when hard, polish¬ 
ing, Positive photographs arc printed upon 
this substance from negatives in the usual 
way, taking enrv not to soak it too long in the 
solutions, or in washing. 


Ivoty-Black. Is obtained by calcining 
ivory in oliwcd crucibles, nnd is" sometime* 
i used i n the preparation of black varnishes, 
Ivorytypo. Thk is n peculiarly eht pf ffi 
photograph, the invention of Mr, F. A. 
Wenderotb, of Philadelphia, The operation 
is performed by rendering the photographic 
fugitive on paper transparent, and coloring 
in oil or water-color- upon the bee of the 
itture; attaching; it to a pinto of glass and 
_acting it np with white Bristol hoard. The 
fid lowing direction-are pi veil for producing 
tho same: Take the negativea& usual. Then 
take a piece of card the size of the largest 
portrait to be mndc; get it boldly stippled 
in China-ink by a clever artist; then copy 
it carefully an u negative. Varnish, artel 
keep it as, a background negative. Print 
the portrait, keeping the background white* 
riii-n print the background through the 
above negative. Color by broad wt&hca 
only, as die taste mnv dictate, washing in 
the background likewise. Then place the 
picture upon a warm plate and brush in 
once with invited white wax; then imi-h 
by backing it up with a warm, yellow paper 
in close contact with the picture. The 
tint of the paper behind may be altered as 
L : v r ‘ 1 maj dicta to. The whulr will have the 
clftict of a real and wcll-finisbcd picture on 
ivory. 


J. 

Japanese Lacquer. < See Lamia-.} 

Japanese Paper, Prints on. A method 

ot obtaining prints on Japanese psper is thus 
gi vc n by bn rurn: Paper is ssi] ted by clrawi ng 
it through a warm solution containing 1 ounce 
flnt ^ P H -> gtoius of ammonium 
chloride in 2b ounces of water, add ing 5 
oum rs of a 1IJ per cent.alcoholic solution of 
sandarac or any other white resin. When 
dry, tljc paper L* floated on a bath made by 
mixing a lb per cent, am mo n bi-ni irate bath 
With an equal volume of the same hath 
nemraltad with nitric acid. Toning and 
hxing arc done In the u-un] way, but onlv a 
weak bath can be used. To dn the print-, 
attach them by the edges to a tight wooden 
frame. 

Jena Glass. Molly hmses are nnw made 
rn a new kind of glano, made at Jena Aus¬ 
tria under the direction of Abbe. The to- 
troanctlon of this glass affords opticians & 
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variety of more than 90 different siorte of 
lass instead of nlxiUt ft dozen, its available 
Uhertu. It is claimed that many advan¬ 
tages accrue from the use of the Jena gifts*, 

such us, greater coYFring power, ft nd freedom 
from astigmatism and achromatic nherratLm 
in Lenses. 

Jet An appliance filled to the optical 
lantern, by mraEtt of which the gHSf« used 
in illuminating arc united by air pressure 
Upon the lime to produce iacundiMeenet. 

Javelle Water. A liquid comp^ed of l 
part of good, dry chloride of lime and 6 parts 
non-water, welf shaken, ami a solution of 
2 parte j hi rili I’d soda in 3 parts ruin-water. 
The mixture is allowed to bettk, when the 
clear liquid is decanted, ready for use. 
Bervea to remove tire last truces of . hypo 
rod a. For this it is used very much diluted 
(d t 2QQ water). Aqueou- extract of chlo¬ 
ride of lime alone is noiuetijniw sold fraudu¬ 
lently under that name. It quickly decom- 
poises, 

Jew's Fitch. (u?ee Axphaltum and flifu- 

JJlC/f. j 

Jones' Stereoscopic (Hasses, This inyen- 
tion consitaofoptical glasses giving a stereo¬ 
scopic affect to jingle pictures of any kind, 
viewed through them with both eyes; de- 
via.sj by Mr, T. Wharton Jones, 

Jcmbert'jj Photographic Process in En¬ 
amel Colors. This invention, by Mr. F. 
JnUbert, has for ii* object improvement* in 
reproducing photographic and other pic¬ 
ture*, engravings, prints, dtviees, and de¬ 
l-tens on the surtUis s or glass, ceramic, and 
other substance* requiring to be fired to fix 
the »aim' thereon. 

Far this ptirpCMk- it in necessary to pro¬ 
ceed in the following way: A piece of gifts*, 
which may bo crown nr flattened gla-s. liv¬ 
ing selected as free from defects, as possible, 
is‘first well cleaned ami held honrontiidy 
while a eertn in liquid is poured on it Thi* 
liquid is composed of 

SoJoUdq orHdtttOlltiif 
Ammonia . * . . . . 5 I ■arts. 

Honey 3 11 

Albmnco . . . . , . 3 " 

Irj-Tj 1 3i*1 Water . . . » 

welt mixed together. The whole is carefully 
filtered before using. "The preparation of 
the solution and the mixing up with other 
ingradSente should W conducted in a room 
from w-hieh light Li partially excluded, or 


under yellow light, the same ns in photo¬ 
graphic operating-rooms, so that the Meii-d- 
tivencs-i of the solution may not be dimin¬ 
ished or destroyed, Ill order to ohiain a 
perfect transfer of the image to Ik- repro¬ 
duced, the piece of gloss muted with the 
solution, which has been properly dried hy 
means of n gas *tove [this will only occupy 
a few minutes), is placed, face downward, on 
the subject to be copied, in on ordinary 
pressure frame, such a* is used Ibr prim¬ 
ing photograph*. The subject must he a 
/*w*/rre ttfrtvre on glare, or else on paper 
rendered transparent by waving or other 
UKale, and on exposure to the light will, hi a 
few r seconds, according to the state of the 
Weather, show, on removing the coated gins* 
from Lite pressure frame, a finally indicated 
picture in a negative eouditiun. Tu bring 
it out, an enamel color, in a very finely 
divided powder, is gently robbed over with a 
soft brush until the whole composition or 
subject appears in a perfect punitive li.Tjn. 
It is then Used by alcohol, in which a small 
quantity of m-E- 1 f either nitric Mr acetic, has 
been mixed, being poured fixer the whole? 
surface and drained off at one vomer. When 
the aleci hoi inui completely evnj n n-ated , wl* L h 
will generally he the case in u very short 
time, tiie gin** in quietly immersed horl- 
7 on tally in a large pan of denn water and 
left until the chromic Solution Illl- dissolved 
olf and nothing remains l.w?sides the en¬ 
amel color on the gla-s; il is thereupon 
allowed to dry by itself near a heated stove, 
and when dry te ready [o be planed In (tie 
kiln for tiring. Enamel of any color can he 
lie used; and, hy careful registering, a 
variety of color* can be printed, one after 
the other, so cw to obtain a perfect imitation 
of a picture; also, tho borders of any descrip- 
tL' in call lie suhsei|ttently added without unv 
liability tu remove ur even diminish ihe in¬ 
tensity of Hi * color in the first firing. 

Judicial Photography. I he application 
of photography to legal purpose* hnn re¬ 
ceived much attention during n rent years* 
Photography can he teed effectuall v in the 
detection of forgery or alterations 'in valu¬ 
able documents; in criminal work for ithm- 
ti Ucatioii purposta; and nlso for the reenrd- 
ing of the exact nature and appcftmtco of 
anything in dispute. 

Juniper Besin. (3&e .SWarac.) 
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Kaleidoscope Photography. The nega¬ 
tive of the object should be taken on a small 
piece of mica, an it ha* to be printed from 
(>oth sides, as in the design formed in the 
kaleidoscope each segment differs from the 
one next to it, being reversed. Take a piece 
of thin black paper, and, having drawn a 
circle upon it, divide it into 8, 12, 16, or a* 
many equal segments as required; then cut 
out one of these segments, and mount the talc 
negative with a little guin to the opening. 
The notches at each division are for tlie pur¬ 
pose of allowing the lines on the sensitized 
paper to be seen and registered. Then mark 
a piece of sensitized paper with the com¬ 
passes in the same manner, but merely at 
the edges. Next take a piece of board, cov¬ 
ered with flannel, and lay the sensitized 
paper on it, and place the disk holding the 
negative over it, putting a pin through the 
two centres. The lines on the sensitized 
pnjK'r i^re then brought to correspond with 
the notches in the disk, and u piece of glass 
being laid over the one half, the whole may 
Ik* held together by two American clothes- 
clips, and tue printing commenced. It may 
be easily examined during printing; anti 
when sufficiently exposed, the disk must 1 m.* 
turned round until the next segment but one 
corresponds with the negutive, and so on 
until the four are done. Thu pin must then 
he taken out and the disk reversed, and the 
alternate spaces printed on. The result will 
be a pretty kaleidoscope picture, which may 
he varied considerably from the same nega¬ 
tive by altering its position in the opening. 
A group of flowers, or a single flower, a hit 
of moulding, in fact, almost anything, will 
produce a beautiful design. 

Kalii type. A patentee! process for obtain¬ 
ing permanent prints with iron salts. Thu 
paper, which can he obtained commercially, 
is coated with two iron salts— ferric oxalate 
and ferric nitrate, and al*o with silver oxal¬ 
ate and silver nitrate. By exposure to light 
the ferric oxalate is reduced to the ferrous 
state. The print is developed by floating 
upou a bath made up as follows : 

Roc belle Salt . 1 ounce. 

Borax .K ** 

Water .10 ounces. 

To which add 10 drops ot a 20-grain solu¬ 
tion of bichromate of potash. This gives 


black tones, which can he changed to purple 
bv diminishing to one-quarter of an ounce. 
The prints should he left in the developing 
hath twenty minutes, after which they ore 
fixed by immersion in two baths of water to 
which are added 4 drachms of ammonia. 

Kaolin. Syn., Chiua or white clay. A 
fine silicate of alumina resulting naturally 
from the decomposition of feldspar of granite. 
Employed in photographv for decolorizing 
silver solutions and cleaning gloss. A small 
quantity of kaolin is shaken up with n sil¬ 
ver bath discolored by the coloring matter 
of albumen paper, etc.; the solution will be¬ 
come clear a* the kaolin settles. 

Kinesi graph. An instrument invented in 
1889, bv the use of which it is possible to 
obtain images of objects in motion at the 
rate, of from ten to twelve exposures per 
second. Thu exposures are registered on a 
sensitive hand unrolling from a drum at one 
side of the instrument to a similar drum at 


the opposite side. 

Kinetograph. An iu«trumenL devised by 
Edison, which combines a photographic 
camera and phonograph in such a way ns to 
make it |>OK*ible to reproduce at one aind the 
same time the movements and gestures of a 
speaker and the words spoken. The photo¬ 
graphic impression* are recorded on a con¬ 
tinuous strip of sensitive film at the rate of 
46 impression* per second. This instrument 
has only recently been modified and per¬ 
fected, and may now be regarded a* a prac¬ 
tical success for its nurjxise. 

King’s Preservative Process. The plate 
is coated in the usual way, sensitized in the 
ordinary manner, aud after removal from 
the nitrate bath the plate i* immersed in a 
prepared plate-box filled with distilled water; 
an indefinite number of plates may tha* be 
prepared, and when required for use, taken 
out and drained in the usual way as if fresh 
from the nitrate hath; expose a* usual and 
the same time as a fresh plate. To develop 
the picture,^ first pour on asolution of nitrate 
of silver, 15 grains to 4 ounces, and develop 
in the usual m a nn er. A gutta-percha plate- 
box can he easily made, or anv common 
wooden one ean be made water-tight bv being 
coated with a solution of gutta-porcha dis¬ 
solved in benzole. 

Kinocymine. An agent formed 

during the preparation of Paris-blue (kyanol); 
recommended a* a powerful reducer of m**- 
tallic salt*, and a* an excellent developer for 
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ndati no-bromide plates. Thu formula is as 
no! lows : 


~-jUl|>bi«? of s<ki* 

Caustic S^di* . 
Carbonate of &>da . 
KinocvaniDi; . 

lVji[,.T 


. ■ , , &3 part*. 

r , . ] fHirt. 

. . , Hi) jhu-ul 

* , . la ■■ 

. - . . 1000 pBJtA. 


Development is eirectod as usual: 4 ounce* 
<A solution will develop From 5 to 8 plate* 
r'j.iLd, h indefinitely, but. should be 

frftiUi-mly liltcrcd NugiitiTW ileviilo^d 
with btiuwyiniino are a* soft as those devel¬ 
oped with ferrous oxalate or hydroqulnone, 
bn more energetic than those developed 
with cUrotiogeiL 

Sinonaphthol. The name given to a de¬ 
veloper LTjns[.'■ling of a combination of dike- 
tufe&I) Had hvrinpiuiinuic with salts of potash 
and sOtlti. Thi* developer Is snid to he Jiuto- 
matie; the plate living simplv soaked in it, 
ami the image upjtearing without further 
manipulation. 

Kit. A thin frame inserted in the plate 
holder co i^riiitl of the use nt a smaller 
plat- than the holder was originally con¬ 
st, flirted Ibr. In the plate-h ^liters used by 
photo-engraver* the kit is used, in addition 
to the usual arrangement, to hold the half- 
r'm -it. i'll near to Che sensitive plate during 
exposure. In Europe the “ kit " is known 
as a " carrier/' 

Kite Photography, In collodion day- 
(1859) photographs wore taken from bxl- 
|(Hjus. I >u r i ng the past few y ea r> [ w ■ < i 11 ■!■ ■ n - 
iou- photographers, Messrs. 'Wenz and Ba- 
tut, each working separatelyj, have deviled a 
method of obtaining photograph* by mentis 
of z small camem attached to a large kite. 
Reproductions uf pictures thus obtained have 
heE'n published in the French journals, and 
exhibit the usual characteristics balloon 
photographs. 

Ktufe m EetodtMug. In -killed hands 
the knife—* small, pointed, kocn-nlged 
I'lailtH.'iiii be made of great service in re- 
touching negatives. By [he ora of this in- 
strument n pointed n-i*e may b reduced, a 
double chin removed, and a hiilv’s waist 
manipulated with pleasing effect in the 
negative. Draperies and acci^sories may 
a I*, i be treated in the *tmie way. 

Kodak A special form of detectiw 
camera, brought Into the market by the 
Ea-tiimn Photographic Material Company, 
in a variety of stvles. 

14 


Kopp r s Ool nr Photography, In FSB], Dr. 
K. Kopp, of Mu aster, .Switzerland, announced 
ji natural-color process, claiming to have 
united the a d vantage* of tin- ■.>>!.'m-di-visei 1 
by Ivas and Lippmnnu, l>r. Lieaggang pro 
mm need Knpp s claim* sustained except as 
regards the permanency of the print. Dr. 
Kopp died in 1492. Aii account uf hi- pro- 
cess in detail was given in WHyem'* J i boto- 
ijruphk Magazine, March 19, 1892. 
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Labelling Bottles. Strong white label* 
may 3xi attached to bottles with the following 
gum: 


Gam Aabic , 

Gam rrngiu-ainh (pnlvj 
A.-l-::!.' Add . 

Glrccrinci 

VVBltT .... 


1 ijNUCl 1 . 

1 11 

H-:i riiimins. 
I OUhOV. 

2 oaa cto. 


Dissolve the gums in the water, hot, them add 
acid and glycerine. 

An inde-'tmctible and non-corrosive ink 
may he made as follows; 


Oil of kravlef 
hivdrnd Opal . 
Lamp-Muck , 
IndL^T) 


l oanee. 

1 dmebm, 
ii irmiiu. 


Dissolve tho copal in the oil with gentle beat, 
then add lump-black, and indigo. 

When the label is- attached to the bottle, 
coat it aud tin 1 surrounding gla-- with good 
copal varnish. 

A good way to label dark bottle* i* to print 
upon them with white enamel anti a small 
brush, an abbreviation of the title desired 
in Letter* half an inch high. 

Laboratory^ A place fitted up for the 
performance of chemical operations. 

I*ac, There are several kinds of lav _ 

shellac bring the only one used, in phntog- 
raphy for making varnishes. Bee Shctiae. 

Lac, White. Dissolve shellac in a lye of 
pearlash or caustic potash by boiling} Alter, 
chlorine through it in exenss, wia>h the 
precipitate, and digest. Forme an excellent 
pale vamhih with alcohol. 

/w Varnish. To prepare, bike pale sliel- 
bu, ■) nuners; bora^, 1 ounce: water. 1 pint: 
digest at nearly the boiling-point until dig- 
sulved; then strain. This is equal to the 
m < ist ! ■. i'!ly - pint viirnish for many purpo- 
it ls nn exodlent vehicle for water color* 


es; 

or* os 







LAND 


LACQ 210 

well as for photograph*. When dry it is i 

waterproof. 

Lacquer. A good transparent lacquer for 
bras*work in made bv dissolving celluloid in 
acetate of amyl. Tbi*, when applied, takes 
several hours to dry, but then remains Uurd 
and durable. A rich golden lacquer is made 
of alcohol 8 ounces, powdered turmeric 1 
ounce; macerate for a week, then carefully 
filter anti add 1 ounce light-colored shellac, 

$ ounce gamboge, anti 3$ ounces guru anda¬ 
nte. When the whole has been dissolved 
by bent 11 ounce of common turjR*ntine is 
added. Apply to the article in a warm room. 

Lactate of Silver. CH,CHOHCOOHAg. 
White needle-like crystals, very soluble in 
water anti quickly blackened in the light. 

Lactic Acid. C.11,0,. A free acid con¬ 
tained in milk; colorless, of syrupy consist¬ 
ence, scentless, very acid, deliquescent; 
readily mixing with water and alcohol, less 
so with ether. 

Lacturin. Lacturin and casein have 
both been recommended as media for pre¬ 
paring glass surfaces for the photographic 
process***. These compiunds, which are of 
a verv analogous character, are prepared 
from buttermilk bv the action of acids; it 
is proposed that they should be used dis¬ 
solved in ammonia. When this is done, the 
glass being uniformly coated by flooding the 
* solution over it, it may be allowed to stand 
in a warm place, free from dust, to dry; this 
occupies some time, but if the process has 
been carefully attended to the resulting 
coating is very uniform and clear. Iodide 
of potassium or of ammonium may be mixed 
with the lacturin solution, before it is ap¬ 
plied, the other parts of the process being 
precisely similar to others described in this 
work. 

Lacy's Negative Process. The principal 
feature in this process was the method of 
strengthening or intensifying the negative. 
Now obsolete. 

Lambertype. An enlarging process, named 
after its inventor, Sarony Lambert, consist¬ 
ing in developing a pigment-picture upon a 
washed collodion plate, covering it with 
transfer paper, and when dry, removing it 
from the glass. A medallion or cameo- 
border, which may bear the maker’s name, is 
used. 

Lamp-Black. Black soot, obtainable by 
holding an iron spoon in the flame of burn¬ 
ing oil of turpentine. (See Pine-Soot.) 


Lamp for Dry-Plate Work. A contrivance 
of this sort Is necessary in order to protect the 
sensitive emulsion 
plate from being uf- 
fectcd by the light. 

The chimney must 
be ruby-red, and the 
light of the lump 
is not to be allowed 
access longer than 
is absolutely neces¬ 
sary. (See i'ig. 126.) 

Lamprotype. 

This stylo of posi¬ 
tive glass picture 
was introduced by 
S. A. Holmes, of 
New York. Take 
the ambmtype in 
the ordinary way, giving it all the time it will 
bear; dry the plate perfectly, then apply a 
fine dry huff to the collodion-silvered surface; 
polish it bright and clean, setting the grain 
across the plate; this will take off the brown, 
sombre look of the plate and give an intense, 
soft and clear texture to the picture not 
otherwise obtained. 

Landscape. The scenery presented to the 
eye in the country; as also, in it* more com¬ 
mon acceptation, a picture representing such 
scenery. A landscape in the latter sense 
may, however, become allegorical and his¬ 
torical, in the meaning applied by artists to 
these terms. 

Landscape Lens. The kind of has 
required for landsca|>e work is determined 
by the subject, whether inanimate (pure 
landscape) or aniinutcd (landscape with fig¬ 
ures). For pure landscape work, without 
figures or architectural feature?*, a single 
achromatic lens will give brilliant and crisp 
definition in the picture. For general land¬ 
scapes, in which figures or buildings mav be 
included, any good, medium-angle doublet, 
symmetrical, or rectilinear lens will Ik? found 
suiUible. With regard to the angle of view 
which it is desirable to include in a landscape, 
from 4*"> to 60 degrees will give the most 
satisfactory results. 

Landscape Photography. In order to ob¬ 
tain pleasing pictures of outdoor scenes with 
the camera, it is necessary to have, in addi¬ 
tion to. a knowledge of technique and the 
limitations of one’s instruments, an under¬ 
standing of the rules of art—of composition 
and chiaroscuro. Every scene which looks 


Pio. l Jft. 
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pretty to eS n■ eve will not ronlf-e a picture 
when translated by the on mem. The piio- 

togmpher must know how to arrange, ..- 

p»e f and -elect lii^ vii<n>; so that the re.-ulttng 
picture will be effective and pleasing, Tlqi^ 
knowledge umy be had l>y studying soma 
grunt worba on uri T such si-, Jkrnvi’i Art /■>, 
Robinson- PSefortol IfTert in Pftoiog* 
mphy, I IT^u'ii Quarter Century in Fhotof- 
™phy, eic^ and applying their teaching in 
practice. 

Tile choice of point of view, and of time 
of day which lust expresses the spirit of Lhe 
scene, the lighting rif tln> subject, *WI elation 
of tln‘ height of the horizon to the foro 
Ktfuttnd, tit*.- prominence to be given to this 
or that feature, nm the chief points which 
require consideration in IsLucLscapc work. 

Wjth niiiiiy swni 1 ’ the introduction of fig¬ 
ure- add* interest io the picture, but dire is 
needed in the arrangement of the figure* and 
their proper placing with relation to the 
apparent of other object: in the picture. 

The Securing of the clouds uo tlm Kune 

E late ha the landscape is always desirable, 
ut not always possible. The use of a cloud 
shutter will greatly facilitate this Work. 
Clouds add sn much effectiveness that their 
judicious use is advised wherever possible. 
A collection of cloud negatives for u^c with 
landsenpea without natural skies will tie 
found useful iri this connection. 

Latmeau's Cleaning Fluid. A fluid us- d 
fl>r cleaning (jUguerrD&pe plates. 

Lantern Slides, Glass t mas pure notes in- 
tended for projection by means of a magic 
lantern. They may be drawings, pal a tings, 

1 IT pin >t«-pos Lt LVes. (See P'y an- 1 Trana- 
pnrenciasf 

Lantern Slides vithout a Ca raera, Thi n, 

fliiwltsis crystal plates are coated with :l var¬ 
nish tuade a^ follows: 


Gum Smilurac , 
OUitt Mastic 
Sulptnnlc til her. 
Bennie 


2 pari*- 

IDu IJ 
33 *+ 


Thi* dries rapidly and gives n matt surface 
CUifatbta tor working upon with chalk or pen¬ 
cil, When the drawing ^ completed the 
slirio ctm bo tnadc transparent bv flowing 
with 


Gum Sflsidirae . 
Gum Mastic 
Sulphuric Ether 


, 3 parte 

, S “ 

. 1<M " 


The drawing is thu* protected by two coats 
of varnish. 


I^ryngoscopic Photography. Dr, Muse- 

' hold, oi Hc rl i n, lia* photographed tbe huonui 
larynx successfully, lining the InTyngracopic 
mirror amj glass, and immediately it is in 
sharp focus. Thu exposure is made by nu-ims 
of the flush-light. 

Latent, Concealed; secret; not risible 
nr apparent. 

Latent Image, The Invi-iblc image pro¬ 
duced by light, cither transmitted, reflected, 
or by contact with nr without pressure ol’ twg 
Miw, Professor Meter’s m-oarebv-' on the 
formation of the photographic itnutje has given 
rLe h * the follow ing toi i c tu-sinns: 

1 * Light acts upon all bodies, usd upon all 
in the Siiim' uliluiut ; the ell beta hitherto ob¬ 
served are only particular instances of this 
general law. 

- The action of light consisbi in modify* 
ingiHHlics in such a manner that after thin 
action they absorb certain vapor* which they 
could not otherwise; tin- praces- of M, Da„ 
guerre depends on this and offers a particular 
instance of this general action, 

S, The vapors are condensed, more or iesa 
strongly T by the bodies thus modified, accord¬ 
ing to their elasticity and the intend tv ut the 
light, 

4, Iodide of silver, as is known, becomes, 
blackened under the influence of light. 

o. If the action of the light he continued 
the iodide is transformed nod bccomt- col¬ 
or wh 

<3. The different kfrimriblc raj 1 * have one 
and e 1]u same action, and differ only in the 
time they require to produce a given ell 

7. Tho blue and violet lays and the obscure 
rays discovered by Ritter commence the at* 

'i..:i Very speedily uri the iuiliih- ol'-ilv, j ■ the 
other ray* require, to produce the gan i - ■ - : 
as much more time as their rwTmugibilUy is 
Uses, 

8- Yet the action (5) id more quicklv enm- 
mcticod and effected by the red and vull«>w 
rays, the others requiring more time a- tlqev 
have a greater reftiugihility. 

-1 All bodies radiate liaht. even in perfect 
darkness, 

bJ. This light does n -t appear to belong 
to pliosphoreHeencc, £or no dlflvrettce can be 
ul'Ci iVered, whether the bwlie- be pkceil for 
a long tiint! in th u dark, or whether thev be 
exposed to the light of day, or even to' the 
dlmtt rays of the sun, 

11. The rays emanating from different 
bodtfc- operate In the same manner ns sen*L 
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ble light, anti produce the effects indicated 
at 2 and 4. 

12. These rays, insensible to the retina, 
have a greater refrangibilitv than those of the 
sun, whether direct or diffused. 

13. Two bodies constantly imprint their 
imago on each other, even when placed in 
perfect darkness (1, 9, and 11). 

14. Yet for these images to be appreciable, 
it is necessary, in consequence of the diver- 

E ence of the rays, that the bodies shall not 
e very distant 

15. To render the representation of a body 
visible some vapor should be used, such as 
the vapor of water, of mercury, iodine, 
chlorine, bromine, or chloride of iodine, etc. 

16. As the rays which bodies spontane¬ 
ously emit have a greater refrungibility than 
those which were previously known, they 
generally commence the action on other 
bodies with the greatest intensity (7). 

17. There exists latent light as well as 
latent heat. 

18. When a liquid is vaporized, light, cor¬ 
responding to a certain degree of oscillation, 
becomes latent, and is again set at liberty 
when the vapor condenses into liauid drops. 

19. It ia on this account that the conden¬ 
sation of vapor produces, to a certain extent, 
the same effects a* light; thus is explained 
the action of vapor us noticed 2 and 15. 

20. The condensation of vapor on the 
plates acts in the same manner as light, 
whether the excess of vapor simply adheres, 
as is the case with the vapor of water on 
most substances; w hether it adheres perma¬ 
nently, as in the case of mercury; or, lastly, 
whether it chemically combines with the 
guidance, as does the vaj*>r of iodine with 
silver. 

21. The latent light of the vapor of mer¬ 
cury is yellow; all the effects produced by 
the yellow rays may be obtained by the con¬ 
densation of the vapor of mercury. 

22. The latent light of the vapor of iodine 
is blue or violet; the action of the blue or 
violet rays may in like manner, us in the 
former instance, be produced by the vapor 
of iodine. 

23. The latent light of chlorine, bromine, 
chloride, and bromide of iodine appears to 
differ hut little in refraugibility from that of 
iodine. 

24. With regard to the color of latent light 
of the vapor of water it can only be said that 
it is neither green, yellow, orange, nor red. 


25. Iodide of silver owes its sensibility, in 
contact with the visible rays, to the lateut 
light of the vapor of iodine. 

26. Iodide of silver is not more sensitive 
to the invisible rays thun is silver itself. 
(See Development of the Image.) 

Latent Light. Light insensible to the 
eve; concealed or possessed by bodies, but 
not visible. (See Latent Image.) 

Latitude and Longitude. These can now 
be determined by means of photography. It 
is done, in ascertaining latitude, by photo¬ 
graphing two stars at the north ami at the 
south and calculating the latitude from the 
distance between their images on the plutc. 
In ascertaining longitude the moon aud a 
known star are first photographed, and the 
longitude is calculated from the distance 
separating them on the plate. 

Lavender, Oil of. This {* prepared by dis¬ 
tillation from lavender (lowers. A pale yel¬ 
low liquid freely soluble in alcohol. Used in 
earlv photo-mechanical processes os a sol vent 
for bitumen, as a solvent for pyroxylin in 
making photo-enamels, and as an addition to 
some shellac varnishes. 

Lavigne’s Toning Process. M. Lnvigne 
recommends the following formula with the 
ordinary fixing bath of hyposulphite of soda: 

Chloride of Gold and PoUMtum . 15 (rain*. 

Chloride of Sodium ... 150 ** 

Water.7 pint*. 

Law of Combinations. (See Equivalent*.) 
Lawrence s Transparent Printing Pro¬ 
cess. Coat the plate with negative collo¬ 
dion, excite in the negative bath, ami then 
plunge it up and down in a bath of distilled 
water until all the oily streaks disappear. 
Next pour over the film a large quantity of 
water to wash away the free nitrate of silver, 
and then treat the plate with gelatine in the 
same manner as for Dr. Norris’ dry plates. 
Place this dry plate with the negative to lie 
copied in a printing-frame, and expose it for 
about two minutes to the light of an Argand 
gas-burner, the rays of lignt being concen¬ 
trated and rendered parallel by a plano¬ 
convex lens. The plate is then returned to 
the bath of distilled water for three or four 
minutes to soften the gelatine, when the pic¬ 
ture may be developed with the ordinary' iron 
developer, and intensified with bichloride of 
mercury. 

Lead. A white metal with characteristic 
bluish-white tint, malleable, and quite soft. 
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Lead acetate i* used in photography for ton- I 
ing and fixing bath'*, and has been proposed 
a.s a hypo-eliminator. Lead chromate is used 
to color fabrics* for dark-room windows, l^ad 
nitrate is used in certain processes of inten¬ 
sification, and also in combined toning and 
fixing baths, a* in the subjoined formula: 


Distilled Water . 

Hypo Soda .... 
Sulpho-cyanWc of Ammonium 
Acetate of Lead . 

Nitrate of Lead . 


Alum 

Citric Acid . 
Chloride of Gold . 


. 20 ounce*. 

. 4 

. % ounce. 

. 6o grain*. 

. CO •• 

. «o *• 

. fiO 14 

. 4 ** 


Mix in the order given, and let each dissolve 
before adding the next. 

Lead, Printing with. A process of print¬ 
ing with acetate of lead, called /tfuinootypt, 
was suggested by M. Roussin in 1892. It was, 
however, valueless, the image obtained being 
merely iodide of starch. 

Lead Intensifier. A solution of nitrate of 
lead and ferricyanide of potassium in water. 
Powerful intensifier for wet collodion plates, 
also for gelatine negatives, if acetic acid is 
addl'd. 

Leaky Skylight. Mr. E. W. Mealy pro¬ 
poses* the plan which follows for the preven¬ 
tion of the leaking of a skylight. He says: 
* Every photographer knows that a skylight 


Fig. L27. 



seldom if ever leaks except along the ribs of 
the sash, unless there is a broken pane. My 
plau is thi.\ and it can be applied to either 
wooden or iron sash, by drilling holes through 
the latter; if the sash is woo*!, bnuls may be 
used. I have made gutters, as describ'd Inf¬ 
low, to run the full length of each ril* the 
same shape as the rib but a little larger, so a- 
not to allow it to touch. (See Fig. 127.) I 
use only half of the gutter, and it is tacked 
ou in such a way as to catch the drip. It 
should be put on so that the edge barely 
touches the glass on either side of the rib, 
and flare out a little in order to receive the 


drip. These gutters should all connect at 
the bottom w ith one gutter with u pipe that 
carries the water outside of the building. 

Leather Collodion. Enamel collodion. 
Collodion containing castor oil, which ren¬ 
ders the film more pliable. Used in striji- 
ping films and enamelling prints. 

Leather Process. This process - imply 
consists of transferring the ambmtype pic¬ 
ture to black leather ami is tierfonneti as 
follows: Take 1 ounce 1*5° alcohol, add 8 
drwjw of nitric acid, and shake it well; then 
take an ainbrotype, rather lighter than you 
wish it to lie when finished; dry over vour 
spirit lamp or in an oven; lay it on vour 
table, film up; take a matt the size you re¬ 
quire and place it over the picture, then with 
a sharp-pointed stick run around the inside 
of the matt, which takes the collodion nfl* 
clean if the point is moistened. Then take 
another niece of wedge-shaped wood, moist¬ 
ened, and nib the remainder of the collodion 
off the margin of the glass. Now take a good, 
smooth piece of enamelled leather and clean 
it with wheat flour and canton flannel, dust 
off thoroughly and jaiur on vour alcoholic 
preparation aa you would collmlion; then 
place the lower edge of your leather on the 
plate and hold it firm with one hand, uud 
with the other carefully lay the leather ou 
the picture, commencing at the lower edge, 
so as to exclude the air and drive off super¬ 
fluous liquid; lay a piece of glass the 
leather und place a weight upon it and let 
it remain for about five minutes, when, iipon 
removal, the picture will be found adhfrmg 
firmly to the leather. If the picture is tfl 1** 
colored, it must be done before the transfer 
is made. 

Lc Gray’s Toning Process. Take of 

Distilled Water .... 1000 put*. 

Chloride of U me .... 1 part. 

Chloride of Gold .... I 44 

Chloride of Sodiun ... I 44 

The print may remain half an hour in this 
bath without injury, and as the toning take* 
place slowly, it becomes easy to stop it when 
the desired tint is obtained. 

Le Gray’s Wax-Paper Process. Very 
fine paper, it must be remembered, is the 
desideratum in all waxed-paper negative 
processes. It should be selected very clean, 
and free from particles of metal, iron marks 
or black specks, and of a creamy color. It 
is well to mark each sheet, as selected, on 
one side with the operators initials, in order 
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that when the paper ha* been prepared, and 
whilst it i* submitted to the action fff the 
Yimou* hathftjthe proper site umy be known. 
The shecu. should be eut of a sin? mrocwlmt 
larger than the required dimensions of the 
picture he obtained. 

Wa^futj the IKiptr, Procure a hheet^ of 
plate glass, nr what U better, of sintxitU zinc 
oi a sufficient size lor the paper wh ich it is 
Intended t" u-e. Fix it by menus of a suit- 
able stand over a email spirit lump, or place 
it on u hot’water hath. Having on hand 
sniiiu of the purest white was that can be 
obtained, rub the Upper surface of the glass 
or detail plate well over therewith, until the 
heat has dissolved as much of the wax an 
tii, plnte will hold without running over the 
aides; on this carefully deposit the paper, 
pr. -inc it down evenly and keeping it there 
until tin wax is thoroughly absorbed, und 
the pper can take no more, being satu¬ 
rated. 

This part of the process may be facilitated 
by rubbing another piece of wax over the 
upper nurilice of the paper; the sheet is lobe 
taken oft" the plate, and placed between a 
few fold* of clean white blotting-paper* and 
ironed with a hentail iron to remove oil ei- 
cpwi of wax. The i ron ought not to be too 
hot; it is sufficiently so when a drop of 
water Jet ML on its face quickly evapor¬ 
ates; should the dmp spin, however, or run 
ore; we may be cerium the iron is too hot, 
and must lie somewhat cook'd. 

Ie i- veir ui'ta^wuy that the wm should 
be removed froia the surface uf the paper, 
and remain only in the body of it. Ii the 
paper appear equally transparent* and w kh- 
out any shilling patches or ^pot* when 
viewed will i a side light, it is properly 
ironed. Sle.LjLd tlifee appearances present 
themselves, the paper will require again 
ironing until they disappear. 

Preparation oj iht Negative Ptiprr. In n 
retort or earthenware vessel of suitable di¬ 
mension*, put about S ounces of clean riot, 
with di pint* of water (purr itutifhidj. Set 
It on the tire iobi»il gently for a minute or 
two. until the grains of rice become slightly 
broken; if ^ uric red to continue longer, tln- 
litjuor obtained will he thick with the tw 
of course starch, and poper steeped in it will 
be rendered black or apeckly m the after- 
operatum*. , 

Strain this liquid through a piece of clean 
linen ur mud in, iind *et it its id e for uae. 


Iodizing the Make a bath aooord- 

ing to the following formula: 


HEct; Waiter rtsj measure) . 
SlimtoJ Milk 
Iodide: of UuWssium 
Cjutdde of Potashlu ui 
fluoride of Poiawinrn 


ii'ounces. 
60 u [;mins. 
kJI ■' 

IS ■' 

S 


When completely dis^ilved, Idler through 
fine linen* In thin ijotution the waxed p&|reis 
are to be immersed. If not required inr im¬ 
mediate use it should be preserved in a 
bottle, and w i ll keep for a considerable time 
w ithout decomposition. When papers are 
to be prepared, they may be immersed sheet 
upon sheet, tiikiuc esirc tu drive away nil air- 
bubbles that may lx j perceived under them; 
from one tu twodoien sheets can be prepared 
at a time r Hero they mu-i iviieiin i"r a 
period proportionate to tiic ihivkiu-sn of the 
paper made Use -if—from half to three- 
quarters of mi hour will generally be found 
long enough; atta r tins time tin- whole mass 
of shed* should be tumid over* bottom up- 
ward r and the paper* removed one by one, 
holding them to drain over the shallow bath, 
mid then pinning them from a line rtrvEVLed 
aero-', e.1iu room to dry in the air. A *niull 
portinfi of white bletting-paiier siuck tu the 
tMittom corner of the sheet Militates the 
removal of superfluous moisture.. 

The follfrinDg formula, on the authority of 
Mr. Fenton. is u*ed by M. I’Ulcb, of Farts, 
ami appear* to kve been employed with 
much success, Papers prepared according 
to hi* directions, are much more sensitive 
than thine bv the above formula, but un¬ 
fortunately they will not keep more than 
threw days in summer* or a week in winter; 
neither will they bear long the action of 
gallic acid. His formula La the following : 


Mail lk-0 Water (bj measure 1 

I-mil- Jt: or l'GCftSSimti 
Bmmkle i 4 Ptftcwl nn 
(£y«nlde of I ViIhkti urn 
FJ'.li iri 'Ie of X'uLi&iuui 

White Houbv 
su«*rof Mirk 
The While of tu Egg. 


If? ounces. 
IMS Brains. 
14 « 

lii “ 

TW ** 

154 

SI ■■ 


Tlu> puiitcr, so far, ij ucsirly insensible to 
light: Jtnd consequcntlv may be prepared, 
in the diiytiinejif kept Iroui the direct action 
of (hi 1 solar mys. Thus i^li^l. thi' papers 
may bo kept in n portfolio or drawer ready Ibr 
Affittyinff lh' ‘St;i\riti?c Stjhiti&n, Thi- mil.-l 
he inude by cundleliglit, and kept In u stop¬ 
pered gla. 1 *bottle,covered withbkekoryellow 
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paper; it b prepared in the following pro* | 
portions: 

Distilled Water .... 150 grain*. 
Crystal liable Acetic Add . 12 or M " 

< r»tJiHi«d Nitrate of Silver . « “ 

The above is adapted for such papers as 
are intended to be used some considerable 
length of time after sensitizing—but if re- 

a uinwl for immediate use. or within two or 
tiree days, it is as well to diminish the qunn- ' 
ity of acetic acid. Sufficient of this sensi- , 
tive solution in poured into a flat, shallow 
hath or dish, to cover the liottnni to the 
depth of about a quarter of an inch. The 
sheet of iodized paper is then to be carefully 
immersed, the side on which the picture is 
intended to be, downward, and then quickly 
turned over; nee that uo air-bubbles collect 
under the paper. After remaining for four 
or tive minutes, remove it into another dish 
containing a sufficiency of distilled water, 
where it is to be left an equal space of time, 
and tdiaken about, to re-uissolve any excess 
of the aceto-nitrate. The sheet is then dried 
between white blotting-paper; if left to dry 
in the air, it is liable to become quite black 
in the gallic acid afterward to be u-ed. If 
preserved from the action of light it will, 
when prc|»ared by the first formula, keep 
good and fit for use a fortnight—if with a 
smuller quantity of acetic acid, it will not 
keep so long, but is more sensitive. 

£.rpmiire oi the Camera. On the duration 
of the exposure very little can be said, so 
much depends upon the quality, diame¬ 
ter, ami aperture of the lenses, the inten¬ 
sity of the light, and the temperature of the 
air. With a double combination of 3 inches 
diameter, for a portrait in the shade on a 
clear day, the time is from twenty seconds 
to one minute. For views with a single 
achromatic and a stop of about three- 
quarters of an inch in uiameter, the expos¬ 
ure will vary from half a minute to twenty 
minutes, according to the brightness of the 
season and the surrounding temperature. 
After the exposure in the camera, and until 
developed as follows, very little of the pic¬ 
ture will he visible. If by any circum¬ 
stance it be rendered necessary, the re¬ 
maining operations may be deferred with¬ 
out uny material disadvantage for a couple 
of days. 

J/rrrlopinq the Picture. Provide another 
shallow dish, into which pour to the depth 


of a quarter of an inch some of the follow¬ 
ing solution: 

Distilled Water (by measure) . <2 ounces. 
Gallic Acid ..... 60 grains. 


In this completely immerse the proof ob¬ 
tained and yet almost invisible, observing 
again all the before-mentioned precautions 
against air-bubbles. Allow it to remain until 
the picture np|>ears to be sufficiently devel¬ 
oped, which may be in five minutes, or it 
may require perhaps several hours to bring 
it out, tnis being dependent on causes con¬ 
nected with temjHTuture and the duration of 
exiKtsure in the camera. If the weather be 
cold, it is advisable to warm the solution a 
few degrees, and should we desire still further 
to hasten the development of the image, the 
addition of from ten to twenty drops of the 
aceto-nitrate, or sensitizing solution, will 
effect this in a surprising degree; unless, 
however, the development be closely watched, 
the darks of the picture may be rendered 
too violent, as we can thus obtain very intense 
blacks. As soon as it appears to have ac¬ 
quired the desired tones, immediately remove 
the sheet into a dish containing clean water, 
ami wash it well, changing the wuter two or 
three time*, and gently brushing or rubbing 
the buck of the picture to effect the removal 
of any adhering crystals. After being well 
washed, the proof is ready for 

Firing the Xegatire linage. For this ptv- 
pose have ready a bottle containing the fol¬ 
lowing solution: _ 


Water (tillered) . . A 

Hyposulphite of Soda 

Pour sufficient of this solutic 
then carefully immerse the 
remain at least ten minutes^ 
time to time. Only one 
immersed at a time. When 
tlie bath, it is ini|Hirtant to thor 
away every trace of hyposulphite;^ 
purixxe a gwmtitg of water is necessil 
Thus treated, the picture is compT 
fixed and incapable of the further action' 
light; it only requires drying and finally 
submitting to the 

Waxing of the Xegatice Proof, which is 
done by holding it before a gentle, clear 
fire, carefully keeping it from dust, until 
the wax regains the transparency which 
it has lost bv the various baths and solu¬ 
tion* to which it has been submitted; and. 
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until this be done, tin? pictures hnvo a 
i >!.l i 111«1 or soiled appearance, which will now 
Tuoish, leaving u splendid negative picture, 
from which an tmlimitod number of posi¬ 
tives, liuviag their lights and shades in their 
pru|M.T place*, may Ik- obtained hy super¬ 
position, 

Lo Grice’s Ambrotype Process, 'I'is is 

? r<ici>- was tirsieommuniejttoil lotlio French 
liotngrtiphie Society in July, l£f>7, by M. 
Ix Gnw. His plctunw had the Wrongest 
tight* well rendered, without presenting a 
metallic aspect. The pure whites preserved 
their hum lei I ins although properly contrasted 
with the deep shadows. nie nitukdcs of the 
free were well marked, a thing rare in paper 

K ortrait*, and usually net right chiefly by the 

ami of the artist. 

All him ply iodized collodions free from 
bromide*. fluorides, vu\ r and u hath unim- 
prejzuutod with iodide of silver, give pictures 
which are simply black ami white, having 
neither halibut nor modelling. Hence the 
various iL'lditii’U- to a normal collodion and 
bath. The combi nation found to succeed 
beet i» a* follows; Mis in n flank eauthurf)/, 
7 § grains of bromine and 7 drachma of ato 
aolute alcohol. Then poor this mixture into 
another flu*k ci iutuining 78 grain* of liy- 
11 rated lime (slaked lilne? r y-lir, and 
mid frnm twenty to hreutyfiwdrop 
ot hydroehloric acid. Alter a few / 
dfly* the liquid which rests upon / \ 
tho imdi**olved lime loses it color • \ 

and become* dear :l* water. In | 
thin state it is used by adding ton, \ J 
fifteen, nr tweutv dnq^ of it to# 1 j 
collodinm iijdizeii by i ml id e of zinc. \J 
It is believed that a collodion con* 
laiuing this- mixture hi more sensi- 
tive than any other to the rays which pro- 
Cecil from, red and yellow objects. 

The Image in rendered visible bv sulphate 
of iron, with the addition of boric or acetic 
gjfi and two c. three per (rent, of alcohol. 
The fi-tirip Is cflfecttd by hyposulphite of 
..jorfii. or by cyanide of potassium. 

To obtain negative* wiih this collodion, 
expose for a longer tune, and after the image 
is fixed and wsisked, moisten it with a weak 
solution of nitrite of silver containing ju-t 
a trace of iodide of silver. Then expo*? the 
plate to a very feeble, diffused by In ibr a 
moment, and without washing plunge it into 
a solution of sulphate of iron, as above; 
wash again, etc. By thin method we obtain 


negatives in which the half-tint* are more 
marked than in those obtained by an ■inli- 
narv negative cul Indian and developed hy 
pyrngjiUie acid. A tun lung exposure iu the 
diil\L*L'd light sometime* c!tip4s iIjo image to 
be transformed into a positive, a* seen when 
I'xamliLi'd lu transmitted | i-ltl. Tin sal la¬ 
thing aUo occurs when the solution .d nitrate 

>i.vi■ r with which chi' plate is, in this ad¬ 
ditional proee-A-, moistened. contains too 
mtieh iodide of silver. 

Leimtype. A niodifioatim] of the pilot - 
etch i ng i li Li I colli )iy pe 11 removes inveiited hy 
J* I iii*nik,oi Prague, The printing surface ia 
of chrome gelatine, instead of copperor zinc, 
and in this lies the peculiarity of the pro¬ 
cess, TI Hi hi i Kits are exactly * in i i L r \ u ordi- 
nan' zinc half-tone or tine blocks. unit are- 
printed in th" press hi the same way; over 
50,000 i i upn-s- iotis can be Eaten from one 
plate without deterioration. 

Leas, A transparent piece of glass with 
two convex wx&os, Of one convex and one 
flat. The convex lenses (thicker iu the 
middle than on the edgea) cause the rays 
impinging lljhui them to converge; (lie cou- 
cave tense* (thinner in the middle than at 
the edges) diverge them. The eta tor in l from 
which lenses are made constats of crown 
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and flint glass (q. v.) T and, lately* barium- 
silicate gl&s- of comparatively high reihm- 
gihility ( JJ Jenn glass") has Wen used to 
great advantage. Fig. T2.S illustrate* the 
various fun lls of Senses us follows: The 
double convex, plano-convex, concavo-con¬ 
vex, doable concave, plano-concave, or «m- 
vi-rgent menwcus, and divergent meniscoi* 
Light is propagated in a straight line. If 
a mv of direct sunlight passe*, through, a 
small hole into a dark room and falls upon a 
screen, we observe u bright image of the 
s h ape of the hole. Increasing the distance, 
li round image of the sun takes the place of 
the image of the hole. More than this, if 
the hole Is small enough, the image of the 
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small external ubject* wd LI appear likewise. I 
Fur example: Each |*>inl of the object £ D 
rntb-'Lirs hfmry direction —light of the 

simie color trs it appears to our evv. I' roni 

the point ft. no light ‘ 
can reach the screen 
i \ except through the 
PtnuU aperture -I at 
B'; hut If t3iL K aperture 
i-i infinitely small, no 
other point 01 the oh- 
leet i’lljl send it- rays 
to ft'. The same is 
true for every other 
point, for E or />, for 
instance; these can nnlv scad raw to their 
respective points D* nncl E', unci so od with 
the n-t, anil an inverted image, ivlth ah the 
natural colors of ilua object, is produced dti 
the screen. it" we now enlarge the hole, 
different points of the object vflMild resell 
the same place upon the screen; the image 
of these points would overlap each other, 
and the image o f the object would hi 1 iodt--- 
t in cL If the LipertU re i s sti fficieutly on I nr in- 1 1 , 
the image disappears and the screen is illu¬ 
minated 'homogeneously, taking only a tint 
of the most prominent cedars ot tli l* objects. 
Therefore, the smaller the hole is, the shajptT 
but fainter is the image. 

Lens Tube. A hollow metal cylinder into 
which the leones of which the objective is 
compfwsed are fixed. 

Lenticular Stereoscope. An instrument 
for producing a -ingle solid picture by the 
union of two upon a flat su rts.ee by means 
of Iwwe 

Level Indicator- Tlie simple-t way of 
level 1 ing the camera when phi rtographing, i« 
to Use i.i string with :l weight attached, simi¬ 
lar to the familiar plumb-line. 

Levelling Slab, A framework which, by 
screws and level, can be brought toa |Ht- 
fectly horizontal plane. Used as support for 
plates to be coated with emulsion, to insure 
even distribution. 

Levelling Stand, An instrument fbrsus- 
mining the dagiicrrotype plate, or collodion - 
ired plate, in a perietily lev-id position while 
gilding the former and while developing the 
l-Ll Ler. 

Levitation- The process for reducing 
substance- m Jin< powder, by making them 
into panto with water, and grinding the muss 
upon ll hard smooth. stone or -lab. with u 
conical piece of atone hiring n flat, smooth 
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under-surface, called a “mw/Arr*” Leviga- 
tion is resorted to in the preparation of 
ji ftin b on n small scale, and in the elutl'i-L- 
tion of powder*, 

Life-Size Photographs. Portraits of the 
natural am\ The*o are now generally pro¬ 
duced by enlarging small negatives by menus 
of the solar find other enmeras. (Set? .%iar 
Ctimrra nm\ Enlarging I’hfitfXjmph^) 

Light.. Light is defined ns the agent that 
produces vialon; it is supposed to be either 
a material fluid of extreme scibtiUy emana¬ 
ting in particles from a Isuninaus body, or 
tlmt it Is produced by the undulation- a] ail 
independent medium set in motion by the 
luminous hoily. 

In 1000 parts of white light we find: 


[*JP i - * 

Clan go led , 

OruaKe . 

YdlM-MQIB , 

Yefcknv . 

G nsciiSsh-yeltcnv. 
Vaiiowiijfrsreeo. 

Gran »nd ura-nlflU-Wue , 

BloU . 

Slns-TwM . - 

Vkilel . 


H [arts, 
140 

W M 
114 "i 
54 " 

5M5 " 

to J ‘ 

KM ” 

4a J< 
X J " 

5 i* 


From which we deduce that the brighter 
light rays exceed quantitatively the ehi'inleal 
active rays, it phenomenon leading to the 
opinion that the sensitive media at present 
LLsed in photography utilise but a part of the 
light reflected from the object to be photo¬ 
graphed. 

Light, High- That portion of tin- picture 

jmssiw^ing no ahndow, :tnd represented by 
the f’ure white of the paper, or the most 
brilliant touches of wUiUyudut. 

Light, StandtfiLv 1 ' For the securing of 
n unit of illuuiii 
lion and comparison 
the materials us«' 
efforts have liven 
light. The retjuii 
standard light for n‘3 
said to be; (1) That it shod! 
to obtain the light everywhere of al 
equal intensity; (2) that the chemical intend 
sity of the light should he constant: and (ft) 
that it should emit all tin 1 spectrum mva 
which affect photograph ic sen-] ti ve mute rial. 
Sii far, rn* light has been devised nr found 
which will fulfil all these essentials. It has 
been found that magnesium, in optical 
brightness, give- a light more closely resem¬ 
bling sunlight than any other. 
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The various light# at one time or another 
propos'd a standard light ire (1) thestand- 
aid lijindlt; (2) VioLWm Ldcctrie light unit; 
(S) the amyl acetate lump; (1) the normal 
rarbouiv oxide light nf Bunsen urt-i llwcoe; 
(a) coal ga*; I,Jj) magnesium \ and |7) photo 
pie irfejeen t s ;i hsj ri n i es . 

The amyl nceUm- lamp would seem to 
mwt cloeely fulfil ail the required Cimditiotis, 
and this lamp is now common I v used a # u 
standard iu Europe, The standard candle 
is not found sufficiently su-curutc I nr relict 
experiment or ti -t. >Ifigut\~iiLm wire has 
been used recently with considerablesuccess, 
and would nym tu offer many advantages. 
The common limit of nil the proposed stand¬ 
ard lighta ciius jkr evolved is their fail tire in 
becoming the spwtnmi values* 

Light and Shade, Trrnu- ti-i-d in art to 
represent the black* and whites of pictures 
with their varieties and valuca, A picture 

Flo, 130, 



of a bunch of gropes, as in the Fig. 13b, will 
illustrate this subject saNsfoetdrily- T3ie 
grapes may be considered as beaus for ihi< 
sake of illustrtuion and viewed accordingly. 
Light-Fog, (Bee j%,) 

Light f&- Enlarging, tjhnuld be small in 
dimeiuiqHr but concentrated in intensity 
and rtofity; the ftrwt to obtain rhuypiu^, 

, the Utter to obviate the necessity of pro- 
' trpdvd exposure. An nrpitid nit' lamp is 
*'fery convenietil. as also is Mm rev's lamp in 
which the two Hat humors or wicks are 
turned end-wise to the condenser; any of 
the various form* of lime-light can also be 
used HUcCis-sfully. If daylight is employed 
a mirror or reflector placed under the light 
source, at an angle of 45 s , will secure the 
desired concentration. 

Light’ Scale ► Every human eye is sensi¬ 
tive {on conditions.) to « varying range or 
scale of light which is simply astonishing 


for the mind to contemplate, and almost in- 
credible were it not For tlie fact that it 
admits of such simple and cogent proofed 
Kig, 111 represent- the enormous light-ude 
to which the eye is sensitive. The bright¬ 
ness of pure iUpw under a vertical full 



moon is taken its the unit. Each vertical 
line studs lor a degree or grade of light in¬ 
tensity which » just double that of the 
pade represented bv the next line on the 
left. At the ieLi-himd end of the figure the 
curve at a rep remits the rapidly increasing 
value of the light-intensities represented, 
the height of iinv point of the curve above 
the base-line being proportion*! to the par¬ 
ticular liglit-intensitv, the unit line l being 
about one inch in height. The light In- 
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tcn-ilic* tiyrrespciiding toeach linear Static i 
an- given in figure* beneath (in round muni- 
ber^). U Ii-l-. Wen demwwifuteil by experi¬ 
ment- 31 ( 1(1 agreeable to theory that the «nn a 
faiv is i!itriii~icaliY at least 500^00# timen. 
brighter than the f«se of the lull moon, and 
therefore (*inee the sun and moon have 
nl h Kit the name «|ipwent diameter), pure 
uttow Illuminated tsy a vertical sun i* atleurti 
JHjO.,000 time* brighter than snow illuminated 
by a vertical full moon. Thereto re, if tin- line 
representi ng scour in moonUg Itf i" jw dia- 
gram. in just an inch high, then the line rep* 
resenting sitmv under « vortical ?-uii nhould 
lie about nine miles high in order to propor¬ 
tionally represent the relative intensity. 
Bm this is paltnr compared with the Ime 
ii[iwnnl or Bud.OOb mil ch high* which, on tin 
feiiiiie neale, would represent the brilliancy 
of the ^nn's face itcfelL Scarcely BoyapOlOgy 
will be needed for not represeating this dia¬ 
gram in its entirety* 

Lightning Photography. Ph oloyru phs of 
tin- vh rinuH Cum is of lightning may bf easily 
seen rod during ii storm at night. 1 be cam¬ 
era should be -fixed rigidly, exin*tfd to that 
part of the sty where the Hashes are ib^i 
frequent. The plate should be changed 
arts - r a Hash pa^e- the field of view, A rapid 
leu?, working at/ 8 is the Wist for this work. 
Development of the plate should be gradual. 
Lightning photograph* are valuable oulii 
when iLL'Cistnci allied by tin- partitttl&Tfl ati end- 

ant at the time of exposure. 

Lignin. L'ellulo-e. Foundsuon 

prim:ipie of pkmt-i'sdl'; iuooiMt in water* 
alcohol* ether, oils, and diluted ifltWfc A 
nearly perfect form L purified cotton fibre, 
in which form it serves in ihe production oi 
pyroxylin. 

Lignin is pure woody fibre. It farms about 
do |r * -ent . of bak ed wow hand ooiuti t ahn t he 
woody |sortiottof all vegetable*its vf uui*i-. 
"iti'in resembles starch, 3ind by thi action of 
nil of vitriol it i* converted into dextrin or 
sUgiir, anil a new acid (/ igrH >* r11 U>h tfr rf ’)■ 
^■ 11 a nitric avhL disaclrtU aawdLW. nml 
wilt'd tin; solution in till li1h‘i 1 with W-*-’ 
while in-otuble powder is deposited, which 
explode-* when heated, _ 

Lima, An oxide of cshiuin, obtained hy 
exjjosing limes tone or chalk, which are 
carbonates of lime, to a nd heat* /he 
substance thu.* obtained is called prid' 
lime or iiwir-/ine. When water io puuniJ 
upon quicklime it becomes very hot, and 


crumbles down into a powder—becomes 

“slaked," 

The chemical formula IsOaO, A white un- 
mcl table iiuis^, ub'nrbing water when healed 
(dkiolvertX und breaking m> into a white 
powder* Slated lime (Ca(OB),J L not very 
soluble in water, and L of alkaline reaction* 

Lime Accelerator. An tuqueou* ndutiou 
of cane *ug 3 ir -umruted with limo ha- been 
proposed tut a substitute for the alkali in 
pyro development Lim-. -water (made by 
triturating one part of lime with twice its 
weight of pure sugar, manna* or glycerine ; 
Ihuti adding 20 pari.-, of water and decanting 
the clear wluthm) has aL" been suggested 
a." Lin accelerator in development, but on 
Recount of the aloWUCHS of its action in not 
of practical ta?. 

Tam e-Light. Oay-hydfogtn Uglit; eal- 
eium light (Drummond *), A piece of ear- 
bonate of lime made incaitihwoent and in- 
teiirtely himinou* by a burning mixture of 
oxygen and hydrogen ga>. U^edas a ligbt- 
auiirec for projectione and enlargements. 

Tin ea. Tho diagram I'Xbibit,- rhe three 
great varieties of Uol-w which appear more 
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o,r iertt in every photograph as follows f 
right, horizontal, and wavy or tortuo 


lini'rt. 


Line Engratrings, To Copy. The draw¬ 
ings or engraving* to be copied should be 
evenly illuminated from each sido, and *0 
fixed that vibration is InspoasiMe. A good 
wide-a&gio leurt careAiliy snaded with a cone 
lined with black vidvet i* the best objective 
tor thi* purpewe* The exposure ahonld tie 
carefully timed after focussing, inclining to 
a rthort rather than a long interval of lime. 
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Develop the negative with pyro and sodium 
carbonate, well res trained with bromide. 
Clear the image, if required, with iodine 
and pope-si li m cyanide, and it ai\is8fln in¬ 
tensify with mercuric chloride and silver 
cyanide. 

' Idne-Negative. A negative from Hne- 
druwilig (not hftlf-tcmt). 

Linograpby. Photographing on woven 
fabric*; for painting mostly. 

Linseed Oil, TUi- i-ei is produced from 
the feeds of Linutti udtissiroum ft perenne, 
braided or crushed, and then ground and 
proved without heat, Falf, insipid, vis¬ 
cous; sj>, gr. 0.Bo-17. Lin-end oil if aittl 
for maxing some vnraWns, and in photne 
graphie engraving, mixed with litharge. The 
mi-Lkud is lo apply a mixture of Lin feed nil. 
liilmrge, and ether to a metallic plate, expose 
the plate lo sunshine under a negative for 
about An hour, then wash it with ether to 
remove the compound not affected by light, 
ami lastly etching the filate with an acid. 

Li fluid Ammonia (Liquor of Amm onia j. 

(tAi' A til Hi till IIL ) 

Liquid Color Screens, Siinwrimcs u^crl 
instead of a colored phis* KL-rxen in ortho- 
ehro" work ; * (insisting of two plain 
pin-. t |ud together with u thin ftheet of 
liquid uye between them, These acreenn 
limy be placed within the conibinftlions of 
the lemq trod praji«3& certain optica! ndvuii- 
Ihjj .'s, The name “ paBorthoacopie " was 
nuggesh'd tor them by the inventor, .Mon*, 
GuillerninsL 

Liquid Glue, with a gentle heat 

the best qualityof glue in m-etie acid, No, w. 
This glue is always liquid and ready for 
nic. 

Liquor. This term is applied to thum; 
aqueous folmiona commonly, though Ini' 
properly culled waters, &* liquor of utmno 
iiitq liquor of potaKsa, t’tf., which an 1 simple 
njtuliim* of pure potassm and gaseous am¬ 
monia* and would therefore be more eor- 
rectlv and intelligibly ciiiltd ablutions. The 
term fifftmt has also been applied of late 
years to some concentmteci preparation* 
more correctly termed Jhnd txtraH*, as they 
merely differ from yop-/ extracts, in their less 
eon-ifteneV, and from Ordinary pjCtnli't* in 
Contain! nghv* starchy matter—albumen and 
gum. There is also usually a little spirit 
added tn them to prevent decora position. 

Liquor Amuionii Canstici. Aq li ecu# sol li- 

tion of ammoniji. 


Liquorice Sugar. Sweet -ta- _.131K 

foiublf in water audjdcohoL Rceonnum-ndr'd 
in negative co)Indian for greater vigor, 

Liquoscope. An instrument fur mnqcir- 
ing the refractive indices of liquid*. L*cd 
to detect ndulterJttfaita, etc. 

Litharge . Litharge is prepared b;. 
off the dross that form* on the surface of 
melted lend exposed to a current of air, and 
heating it to a foil red to mult out any de¬ 
composed lead. The fused oxide in cooling 
forni> a yellow or reddish crystalline ]it:.-s, 
which readily separates into scales; the-u-, 
when ground, constitute tiie powdered 
litharge of the shops. It is used by pain ten* 
as :i 11 drier " for oils lliiiI Ibr various nlbir 
purpose* in the arts, It is also lin'd ns a 
.sensitive coating in photographic engraving. 
(Set' Liti riif OlK) 

Lithium Bromide. Soluble in water and 
alcohol; fometimea used In preparing 
bromide emulsions. 

Lithium Carbonate. 1J3 ls been pro;axed os 
nn accelerator in the development of gela¬ 
tine dry plate*. When Ufm with pvro, in 
place m gthcr alkaline carbonates, the de¬ 
veloping 1 solution 1* rendered more energetic 
and yet less liable to produce fog. The 
formula is given a* follows: 

Pym . . . . . . * 2 groins, 

Cubanata Of Lithium , * , •* " 

Si:3|.'LiJUf offtHta . „ . . li M 

Water , . . I ounce. 

Lithium Chloride. Tlib chlorlda, oc ear¬ 
ring in confused deliqu^ccnt cnstiils. freely 
s/>luble in aleohol and water, is u_s+:d chiciiv 
in the prepumtioti of gelarinn-chloride emul¬ 
sions. 

Lithium Iodide. Soluble in alcohol and 

water; cmploycil to iodide rolli.idioll. 

Lithographic Ink, Frepar&tion of. I, 

Mis, mastic in tear-, g ounce*; *hcllac, 12 
gutted; Venice turpentine, 1 ounce; melt 
together, and mid wax, I pound; tallow, ft 
iMincer; when diasolved, turtlier add hard 
ml low soap, in shaving-, if ounce*!; when the 
whole Is combined, add lampblack, 4ounce* ; 
mix well, cool ll little, and then pour is into 
mould* or fin a *hb, and when cold cot into 
square pieces, IL Dry tallow *oaj>, mastic 
in tears, and cctnnum sewbt in jjn> powder, of 
each 30 parts; shellac, 1W parts; liiinpbtacb, 
12 fwirts; mix n- first. Both tliftie arc h-clI 
for writing on stone. III, (Autographic) n. 
White wax, % ounces, and w'hite soap, 2 to 3 
ounces; melt; when well combined add 
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lamp-black. 1 ounce; mix well, and heat it 
strongly; then add shellac, 2 ounces; again 
heat it strongly, stir well together, co<>l a 
little, and pour it out as before. »• " bite i 
soup and white wax, of each 10 ounces; mut- 
ton -uet. 8 ounces; shellac and mastic, ol 
each A ounces; lampblack, HI ounces; mix 
as above. Both these are used tor writing on 
lithographic |«i|ht. W hen a is us®d the 
drawing or manuscript will keep for 'car* 
before transferring; but when b » employed 
the transfer must be made within a week. 
These inks are all rubbl'd down with a little 
water in a cup or saucer for use, in the same 
wav as common water-color cakes. In win¬ 
ter, the operation should be performed near 
the tire, or the saucer should be placed over 
u basin containing a little iron* water. 
Either a steel jam or u camel’s-hair pencil 
inav be employed with the ink. . , 

Lithographic Paper. This iuu»er is used 
to write on with lithographic ink for the pur- 
im»-»* of transfer to the stone. The writing 
mav be transferred by simply moistening t n 
bark of the paja-r, and evenly preying it on 
the stone, when a reversed copy is obtained, 
which is list'll to print from. Prewired in 
two wavs: I. Starcn,6 ounces; gum-arabic, 

2 ounces; alum, l ounce ; make a strong 
solution of each separately in hot water, 
mix, and apply it while still warm, to one 
side of the paper, with a clean brush, a hen 
dry, a second and a third coat may be given , 
la-tlv press, to make it smooth. II. Give 
the papfer three coats of good thin size, one 
coat oi good white starch, and one coat o a 
solution of gamboge in water; the whole to 
be applied with a sponge, and each coat 
allowed to dry before the other is applied. 
The whole of the solution should be freshly 

made. , , 

Litmus. A blue pigment prepared from 
the species of lichen cal led Lceanora tartan a. 
or Roocella tartarea. The ground lichens an* 
first tn*ated with urine containing a little 
potash, and allowed to ferment, whereby they 
produce a purj)le-re<l, which is again treated 
with quicklime and urine, and set aside to 
ferment for two or three weeks; it is then 
made into a jwiste with chalk or gypsum, and 
dried in the shade. Litmus has a violet-blue 
color, is easily pulverized, is jartially soluble 
in water ana dilute alcohol. The color is 

not altered. . 

In photography, the vegetable puement 
litniu- thus obtained is used as an indicator 


of acidity and alkalinity in various process** 
and manipulations. 

A solution of litmus Is prepared by gently 
boiling purified litmus w ith three times ita 
bulk of spirit- of wine for one hour. The 
fluid is ]toured off; the same oja-ration i* 
then repeated. Digest the residual litmus in 
distilled water, and filter the solution of lit¬ 
mus required. Blue litmus-pa per is made by 
steeping unsized white paper in solution of 
litmus, and drying by exposure to air. Red 
litmus-paper is unsized white paper steeped 
in a solution of litmus which has been pre¬ 
viously reddened by addition of m very 
minute quantity of acid, and dried by expos¬ 
ure to air. The coloring matter in litmus is 
azolitmin. 

fjtmu*-/>oprr. Blue litmus-paper is colored 
re«l bv acids; the red, blue bv alkalies. The 
latter remains red in neutral solutions. 

For ordinary purposes it is more conve¬ 
nient and economical to buy commercial 
litmus test-papers, readily obtainable every¬ 
where, than to prepare the pu|>er oneself. 

Liver of Sulphur. (Sin* Sul- 





Touiug out; growing 


i fl-rmed 

muriutr 


pkiik.) 

Losing 

lighter iu t 
Luminous 
white |«iw«ler ( 
paint. A dor ex 
illuminating in t 
fur normal light iu 
and i- U-* Ain the 
anting phi jograph*. 

!*ul|>hi'Ic of calcium 
lunation- tr* red beat firfo 
Luna Cornea. Tmwii 
when muriatic acid or a _ 

Ls added to a solution of nitrate of silver. 
It is also prepared when silver is heated in 
chlorine gas. (See Chloride of Sifrrr.) 

Lunar Caustic. (See Xitra/r of jSWwt.) 
Lunar Photography. The art of taking 
photographs by the light of the moon. This 
Is accomplished by means of telescopes, with 
the other appliances* of photography. (See 
Artronomiral Photography.) 

Lute. A composition employed to secure 
the joints of chemical vessel*, or as a cover¬ 
ing to protect them from the violence of the 
fire. For thr joint* of rr**rh, as *till*, etc., not 
exposed to a heat much higher than 212° F., 
linseed meal, either alone or mixed with an 
ci|ual weight of whiting, and made into stiff 
paste with water, may be employed. Ground 
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almond cake, from which the oil has been 
pressed, may also be used for the same pur- 
jkwc\ For the joint* of email re**rf*, as lubes, 
etc., especially of glass or earthenware, 
small ring* of India-rubber slipped over and 
tied above and l>elow the joint, are very con¬ 
venient substitutes for lutes, and have the 
advantage of lasting a lon^ time and l>ear- 
ing the neat at which the oil of vitriol Imil*. 
Fur joining crucible* to beexpOMd to a strong 
heat, a mixture of fine clay and ground bricks, 
mixed up with water, or preferably with a 
solution of borax, answers well for most pur¬ 
poses. A* a coating for cestel*, to preserve 
them from injury from exposure to fire, 
nothing is better than a mixture of pipe elav 
and horse-dung made into a paste with 
water. It is applied by spreading it on 
paper. 

M. 

Maceration. In chemistry, the infusion 
of a -ubstanee in water for the purpose of 
extracting the portion soluble in that men¬ 
struum. The word is also applied to the in¬ 
fusion of organic substances in alcohol, ether, 
or water, either alkalized or acidulated. 

Machinery, Photographing. To obtain 
gi*od photographs of machinery the subjects 
should be painted a dull-gray color. The 
lcn> Used should lr» a medium wide-angle, 
well stopped down before exposure. The 
light should come'trom the top and front, 
and a generous -sposure should be given. 
These uetuilsTlaving received attention, the 
usual procedure raav be followed. 

Macrophotography. The production of 
an enlargement from a negative in the solar 
camera. 

Madison's Negative Varnish. This 
varnish dries ouickly and perfectly hard; 
is not softened by the hottest sun; does not 
crack with heat or age, or detach itself 
from the glass, even if accidentally wetted; 
resists damp, and gives a thin, clear coat that 
will bear any amount of rubbing, without 
injury to the negative—conditions all abso¬ 
lutely necessary to a good varnish, and which 
few possess. To mate — Take bleached 
shellac. I ounce; gum benzoin, 3 drachms; 
gum juniper, 1 drachm, or less; soda borax, 
1 drachm. Powder and dry them and dis¬ 
solve in alcohol 800°, to the proper consis¬ 
tence. This must be filtered. To apply— 


The back of the plate must be wanned and 
the vaniish poured on warm and dries! be¬ 
fore the fire. The surface is like glass to the 
touch. 

Magazine Camera. There art* several 
forms of magazine cameras. They are pro¬ 
vided with thin metal leaves, twelve or more 
in number, all hinged or linked together in 
carriers. These links are pivoted together 
bv small rods, the ends of which project 
about | of an inch at each side. Tln^se pro¬ 
jecting ends travel in a slot in a metal plate 
on the inner side of the box, and these slots 
fonu the guides in which the hinges travel. 
The lens and the shutter are in the front end 
of the box. 

Magazine Drawer. That part in a hand- 
camera with arrangement for changing plates 
which contains the latter. It is either em¬ 
bodied in the camera, or removable. Many 
hand-cameras have u double magazine. 

Magic Lantern. An ap|xiratu- resem¬ 
bling a camera obscura, hut supplied withun 
air-draught. In this apparatus the rays of 
a powerful artificial liglit-source, after |>ass- 
ing through u condenser, are thrown u|Min 
small glass transparencies, which, by n sys¬ 
tem of convex lenses, arc projected upon a 
white screen. 

Magic Lantern Slide Camera. A camera 

box, No. 1, having a movable front, is used 
for exposing the plate. On the edge of the 
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front, extending up and down ou both sides, 
Is screwed a piece of wood making a groove 
into which an extension of camera box No. 
2 slips, having a flange on its edges corre¬ 
sponding to the grooves in No. 1. Box No. 
2 is made with a large opening in the frout 
or part adjoining No. 1. The upper end, 
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instead of haring :i eroorod Iiji^ an 

opening arranged to tit thy negative with n 
dark-slide immediately behind. Tins lios Iilh- 
a bellows and ruck adjustment ns with »ther 
cameras. It should be made to extend at 
Jc:l-l :30 inches* To 3 nit the bus ill working 
order,, remove Mu- movable joints of No. I, 

> in which the lens is fastened* Then pu*U 
them together, joint to jointj pull out the 
dark-sl idc of N u* 2, and adjust the Imnt rd 
No, I in in 1 Haitian. Then jjlict the nega¬ 
tive in the franc of > T o* 2, iintlinlBg all so 
that the line of vision will utriki" the sky or 
jmy white object, A long platform will be 
found convenient as a stand for ths? appa¬ 
ratus. A north exposure is best. Tin* lens 
in No. 1 nmist always he uncovered, ti-dng the 
slide behind the negative as a rover rag. 

Magic Photographs, Make n prim on 
albumin] paper in the it-uni way, fis and wash 
thoroughly without toning, immense the print 
in 11 Hiitnruted solution of bichloride of mer¬ 
cury until i he image disappears.; wash and 
dry. To make the invisible image appear, 
place the picture in contact with a moist- 
cued sheet of tibsorlu'in iwper which bus 
been previously soaked in a saturated solu¬ 
tion of hvjKi soda, when the image will re¬ 
appear with all it« pristine vigor, m if l>y 
magic. 

Magnesia. A light, white subetalife, 
classed with the earths. It iiecurs both in 
the organic and inorganic klngdoiii-*. luss 
discovered, nr at least first chemically di*- 
tingttHhed from lime, by Hr. Black, in 1755, 
Pure iiiaghi dn is properly the oxide of the 
metal magnesium. 

Magnesia. Gar bona to of. The carbonate 
or liuigii esia of eoLumercC is usually made up 
into cakes nr dice. It 1- a white, inodorous. 

powder, pneaH'ssitig similar proper- 
ties, to enlciued tOK gnisiii. 

Magnesium. Mg. A ail very- white, some¬ 
what brittle metal, obtainable commercially 
in the form of ribbon, wire, and powder. In 
183!) Bun-cii demonstrated the utility of 
magn^iiun as a source of light for photo¬ 
graphic purposes. It U now largely u-ed for 
securing photograph-: of ini lies, eaves, and 
interiors, ul-o in portraiture and groop pho¬ 
tography. (See Arfifitiai Li$Afin$.\ The 
Wile nr ribbon may In*burnt in a spirit lamp 
or gos-flamc. The powder, either in » pure 
state nr In combination with othersUbstam. eH, 
is generally projected through a Ha me by 
aii'-pressun?, or ignited in a heap upon a 


metal plate nr other suitable receptacle. 
Many magnesium-light com^MMinck ira dan¬ 
gerously explosive anil require great care in 
handling them* The tight produced by alt 
the above forms of magnesium is very in¬ 
tense and possesses great actinic |>owex, per¬ 
mitting of iiintniituucous exposure?:, 

.Many different varieties of apparatus for 
the combustion and distribution ol pure mng- 
ne-ium and magne£tUHl4ight iHiWdera have 
Im a -11 Introduced, details of which may lie 
&een by reference to the ctfralo gtu - of dealers 
iu supplies. 

Magnesium, Bromide of. Prepared by 

dissolving magnesia Itl by droll mm ie acid 
au>l evaporating to dryness. 

Magnesium, Chloride of. This -all i- 

best prepared by ■ I i-- .Iviim uiamH-sia in 
muriatic acid, evaporating to dryness, add¬ 
ing an ct|tin] weight of muriate of ammonia, 
projecting the unitur<- into a red-hot plati¬ 
num crucible, and continuing the heat until 
a stale of tranquil fusion Ik: attaint'd. On 
cooling it forms a Inins parent, colorless, and 
very deliquescent mas^. 

JlAgnesimn, fluoride of. I- obtained by 
dissolving magnesia in hydrofluoric acid and 
evaporating to dryness. 

Magnesium, Iodide of. I* prcpim-l by 
dissolving magnesia in liydrindic acid and 
ev'itji* irallnjj to dryness* 

Magnesium Lamp, 1 bie of the many 

contrivance-: u-ed for burning metal magtie- 

fjq. m. 



si tun ribbon, for photographic ami lantern 
illuminuiimi. The metal ribbon i- rolled 
upon a reel , shown at the tnp of the lantern* 
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am! by clockwork imiJo i.~ fed t« the 
exit in* front, us iLit metal h consumed by 
the flame. 

Magnesium, Sulphate of. Ikitu r known ns 
] j| -' i iil Is Li.-i'd us ;i preventive of sVi 11 - 

iu:i, The bromide and iodide of mngue- 
jsium are employed ns irdides fur collodion, 
jtmL chloride of mncuesiiiu) has been pro¬ 
posed as n fixing agent for geliiti no-chloride 
print 1 *; si mixture of 15 parte ofthi* chloride 
in pm parte of water, with t parte of alum, 
]a employed lor this purpose, ft is also 
employed in the preparation of gekimo- 
chloridb emulsion*. 

Magnetometer. An instrument to ascer¬ 
tain the force of magnetism. 

Magnified Photographs. S i Ltu ll negHti vra 
enlarged hy means of transmitted light u|nt>n 
prepared paper, ran v a*, or other nuhstance. 
;Soe Efdarfftntj Phoi*>i}f**}>h*; Oata rfhiwrra, 
etc A 

Magnifying-Glass. Used ny negative re¬ 
toucher* and supplied with a L ' Jamei len- 
support,” illustrated herewith. By means 
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rti the hall clamp shown in the cut the lens 
can he adjusted and fixed in any drained 
position. 

Malachite-Green. A solution of mala- 
ehit e^rrMii has recently been reuomioeiided 
as, a coior-sensitiieT for orthoehrumatie pui- 
]j€joe= r rendering plates bathed in a mixture 


of malachite-green mid naphthalene-bltn? .sen¬ 
sitive to rod. yellow, and green rays. 

Malic Acid. Juice est the fruit ol the 
mountain ash immediately after it has turned 
red, hut still unripe. Malic acid is very 
soluble in wnter, hiiw a pleasant acidulous 
taste, and, when mmlralized with the bast's, 
forms sails culled tmtUtto. 

Malt. Li ruin winch htte become sweet in 
consequence of incipient germination, Ikir- 
lfv U tin- groin usually matted, and the 
proct-s-. constets in exposure to warmth and 
moisture. 

Malt Preservative Process, In Mue- 

n&ir's preservative prove*-, uud in other*, 
malt was used jo- a preservative. 

Manganese, t hart 1 r britcle, grayi?h-whitv 
metal, having the sp. nr. 8.01S. It is obtain d 
l>y reducing the black oxide of nnmgunrae 
to a iilie powder. 

Manganese Binoxide. MnO r Syu., Black 

uxi'le ■ 'I J i!: 1 11 - ’; i !li‘-> . 1 >1.1. III - ;=> :L bile k * ITU* 

tailing powder, and i* used fur the production 
of oxygen for tin? lime-light. 

Manipulate. To treat, work, "r operate 
With the Immh. 

Mani pulation. Working with the hard-*; 
manual operation; the operation of prepare 
ing suhatunee^ for experiment. 

Marble, Photography tab To obtain 
photograph* on marble, tuke an unpolished 
plate of marble ; liili~i he costed with a sul Li¬ 
lian of beaulne, fiOO part* ; spirit of turpen¬ 
tine, fiOO parte; asj-.lmUuin, 5b jMtrte; und 
pure Wax, 5 |mrte. When thi* i* dry the 
plate h* eijnwcd under n negative, which w ill 
tube, ill ftin-hlne, ulmm twriity miiOHe*. 
Develop with Spirits of turpentine '«r Urn- 
line, and wanli in plenty of water. The next 
silep i.4 to cover the plate where it is intruded 
to be left while, with JUI uteuholh- solution 
of diellue. and immerse the same in any 
dye which is soluble in water. Altera oh Lie, 
men enough of the coloring matter baa on* 
to red the pores of the marble, it is taken "Ut 
and polished. 

Marcellus Cydoramie Camera. This 

camera wsw designeii, a.* indicated by the 
name, to make a complete p: moral ikl of the 
scene surrounding the point from which the 
picture i-i taken, with one exposure. This 
I object fc Bccumplbhed by a mechanism 
I which caitecs the Aiiiiult3me*itn movement of 
the enmeru and film —that is to ray, when the 
camera muve- in imedire-ctiniithe film, while 
being carried along with and inside the earn- 
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era, moves from one roller to another in the 
opjiosite direction, accurately receiving the 
image m it is presented by the lens. The 
camera revolve* on a pivot or iron no»t di¬ 
rectly below the centre of the lens, ltigidly 
attached to the *ame |H»~t is a grooved wooden 
disk, the radius of which is equal to the 
focus of the lens. Cut in the edge of the 
disk is a slot iu which is clamped one end of 
a narrow belt of film, the other end of which 
ha> been previously elam|>ed in a alot cut 

Ho. 13£. 





longitudinally in the end of a 44 feed” roller, 
which projects through the bottom of the 
camera, and automatically wrapped around 
it ns many time* as the film inside the.cam¬ 
era is wrapped around the ut»|>er portion of 
the “ feed ’ roller. Below tlie w«»oden disk 
and revolving on the iron jioslis a bifurcated 
arm, the other end of which is connected bv 
an upright brace to the bottom of the cam¬ 
era. To this arm is attached the outer end 
of a heavy spring, the inner end of which 
is fastened to the inn post. The recoil of 
this spring causes the revolution of the cam- 
16 


era, and is controlled by a gear train with a 
fan governor, the first wheel of said gear 
train being fastened to the bifurcated arm, 
and revolving with it. The said spring is 
wound up by pushing the camera around 
with the baud, and is prevented from recoil¬ 
ing by a ratchet und pawl device, the pawl 
being* released when all is ready to make the 
exjsj-ure. The locus of the lens is fixed at 
a j*oint directly ubove the periphery or edge 
ot the wooden disk, and a trifle to the right 
of the point at which the lid in the illustra¬ 
tion in ningvd. The portion of the camera 
covered by the binged lid contains the 
rollers around which the film paaaea. These 
rollers are four in number, vix., a spring- 
controlled 44 feed ” roller, u spring-actuated 
44 receiving" roller, and two small guide 
rollers, the last being so placed that the film 
when passing over them will be in the !'<>»• us 
of the lens. The feed and receiving roller* 
have pins or trunnions with sounre beads 
in their upper ends which detaenably tit in 
similarly anaped holes in the axles of the 
spring devices on the outside of the lid of 
the camera. The device above the ' 4 feed " 
roller is to prevent the film from being un¬ 
wound too rapidly, and the one above the 
receiving roller is to cause the film to lie 
wound thereon as it is jwiid out by the 44 feed n 
roller. The film when placed in the camera 
is wound on the receiving roller, which is 
contained in a bras* light-tight cylinder. 
When the camera is pushed around to wind 
up the motive spring, the film is drawn 
from the evlinder and wrapped around the 
“ ftvd " roller by the automatic action of the 
spring above the said 44 feed' 4 roller, which is 
left free to act, while at the same time, out¬ 
side the camera, the belt of film is Wing un¬ 
wound from the groove in the wixslen disk 
and wound upon the projecting end of the 
44 feed " roller. When the exposure Is made 
the film is wound back in the light-tight cyl¬ 
inder, which may be replaced by another. 

This ingenious apparatus was invented in 
1898 by Percy Shelley Marcellos, Philadel¬ 
phia. 

For a full description and a view of the 
Columbian World’s Exposition made with 
the Marcellus camera see Wilton'* 7%/rfo- 
i/mphir Afaoazime, May, 1894. 

Marginal Definition. The sharpness of 
an optical picture extending to the edge*. 

Marine Glue. Mixture of caoutchouc 
solution with powdered shellac, in form of 
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E late*, or black-brown mu**, to be heated 
efore u.-e. Used for making wooden tray*, 
etc,, water-tight. Sub-titute for asphaltuui 
in etching processes. 

Markin g on Collodion Pictures. These 
troublesome visitors are of'various kinds, 
viz. : A reticulated appearance on the film after 
developing, tin* result of collodion containing 
water, or the plates may have been immersed 
too quickly in the bath, and the soluble 
pyroxylin partially precipitated. Oily rjtois 
or lines; from raising the plate out of the 
bath before the immersion has been sufficient 
to thonnighly wet the film; or from removal 
of the plate from the bath before the ether 
on the surface ha* been washed away; or 
from re-dipping the plate in the nitrate Iwitb 
after exp»*ure to light, and pouring on the 
developer immediately ; or from the nitrate 
bath bciug covered with an oily scum, which 
is carried down by the plate. Straight lines 
trarersing the film horizontally —from a check 
having been made in immersing the plate in 
the hath. Curved lines of orer-derelopment— 
from employing the developer too strong; or 
from not pouring it in quick enough to cover 
the surface before the action begins ; or from 
using too little acetic acid ami omiting the 
alcohol, mains— from too small a quantity 
of fluid having been employed to develop 
the image. Irregular stria: —from fragments 
of dry collodion accumulating in the neck 
of the bottle, and being washed in the film. 
Harkings— caused by using an inferior sam¬ 
ple of pyroxylin made from too hot acids, 
and most seen when using nn old bath. Stains 
on the up/ter jstrt of the plate —from using 
a dirty slide. Waxy marls at the lower part 
qf the plate —from the collodion becoming too 
thick and glutinous; or from reversing the 
direction of the plate after it* removal from 
the bath, »o that the nitrate of silver flours 
back again over the surface; or from impuri¬ 
ties on the woodwork of the frame ascend¬ 
ing the film by capillary attraction. Marks — 
from the developer not running up to the 
edge of the film. 

Mar tin's Albumen Negative Process. To 

the white of eight eggs M. Martin adds 


Iodide of Ammonium 
Sugar of Milk . . 

Dextrin 
o'npe Sugar 
DlsUlledWatcr . 


. I drachm. 

. 1 " 

. UK grains 
. 24 

tyi drachms. 


beating them up in the usual way, leaving it 
to stand over night. For landscapes he 


double* the quantity of iodide, and in wet 
weather omit* the gra|>e sugar. The plates 
when sensitised, if well washed, will keep 
ten days, and alter exposure in the camera 
may be kept nine day* before developing, 
with a saturated solution of gallic acid, to 
which a few drops of a 4 per cent, nitrate 
solution have been added ; this must be done 
on a sheet of cop|ter well heated. 

Martin’s Intensifying Process. This pro¬ 
cess is intended or positive collodion proofs 
(mubrotypes) copied in the camera from 
negatives. A plate worked with wet collo¬ 
dion bv the ordinary method is developed 
with dilute sulphate of iron; the develop'd 
proof is carefully washed, ami before fixing 
it is covered with a solution of bichloride of 
mercury. Decomposition immediately en¬ 
sues, giving rise to protochloride of mercury 
and chloride of silver; a small quantity of 
mercury set free fixe* itself on the silver of 
the picture. When carefully washed a solu¬ 
tion of cyanide of potassium or hyposulphite 
of soda previously saturated with silver is 
poured over the plate; it L* left to act for a 
tew seconds, the traces of the mercury adhe¬ 
rent to the film decompose the double salt 
contained in thc-e solutions, and cause a pre¬ 
cipitate of metallic silver in a finely divided 
state, which give* a very fine coloring to the 
picture. The o|>eration is concluded by fix¬ 
ing in the ordinary* manner, preference being 
given to bv}>osulphite of soda in a state of 
concentrated solution; and, alter sufficient 
washing, the picture may lie transferred by 
means of gelntined or albumcnizcd pnt»er. ’ 

Maschers Stereoscope. This consists of 
a I tot tom to rest the pictures ujton. and a top 
holding the Jenscs. supported by pillars at 
the lour angles. The spaces between the 
pillars at the side* and ends are furnished 
with gloss, through which to admit the light. 

Mascher s Stereoscope Case. This is 
simply a daguerreotype case with a flap 
attached to the inside of the cover, in which 
the lenses are placed. 

Mascher s Stereoscope Medallion. This 
instrument consist* of a locket or medallion 
case with supplementary lids, containing 
each a lens, and so arranged as to fold within 
the picture-lids, and in such relation to the 
latter that upon being opened and adjusted 
the lenses stand opposite the pictures. 

Masks. Leave* of black paper with oval, 
round, or square cut-outs in the middle, aim 
so placed over the negative as to allow only 




MAST 


227 MAYA 


that part of it to print whirl] mrrrafJUBii'- to 
the etil-out, laiviag it white margin nil 
around* Usually, when printed deep r.jwtigh T 
the IIuL-h k in removed, and the JISCCi? uUt out 
of it (dint) i,s placed over the printed portion 
to tint the margin by a second expos iiix’. 

Mastic .M:i-'; i>-li. A »peeieti of gum ur 
resin, much used for vaxni&li. 

Matt, The metal, paper. or velvet fonder 
surrounding the picture, and placed between 
the plate or paper and ghc-s, to preserve the 
two Latter from contact when put into 21 case 
or frame. 

Matt ■ Surface Prints, ] V i n ch w it h : i matt. 
or pJjiin nn^Ail surface, may ho obtlii ned 
by lining a paper without gloss, such as plain 
silver paper; or by using a prepared matt- 
surface cliloride paper; or by squeegeeing a 
brlLliant-surlaecd paper upon finely ground 
glB-s*; or by flowing a glossy print with 
pound-glass, varnish Before the final mount¬ 
ing. The pluliiL' gype, b rumble, and phi in- 
poper proevstsw are those most generally 
used for the production, of matt-surface 
prints. 

Matt Varnish. A negative varnish con¬ 
sisting of a solution of - «n"for:ic :md mastic 
in bmuEole and sulphuric ether, etc., applied 
cold to the plate, gbflwiog, when dry. a 
grained matt Him, taking Liao retouching pen¬ 
cil well. Used also for hacking those parts 
of the negatives which would print too deep 
Without it, 

Mattalein. A varnish made of 1 part of 
guiEi dnipmar and 5 parte of turpentine, for 
negative#that have to lie retouched. It gives 
tooth, for thependL 

Matter. The general name applied to 
that which, under an Infinite variety 1 ifforms, 
affects our senses. The term wnttrr is ap¬ 
plied to everything that occupies space, or 
that has length, breadth, and thick mss. 

MayaH's Albumen Negative Process. I n 
this process everything depends upm the 
Ca^p with which it ls conducted. Hen's eggs 
are the easiest of access, and they must be 
perfectly fresh, 

* iso n ing Mr Qiam , — Make a solution of 

Alcohol *,**,,] ounce. 
AiJUm Arncoouiqi . „ . 2 rtnwhtai. 

wnu'f .iH « 

Trlpjll , .... . , 1 oil are. 

with which clean ihr gla*s thoroughly with 
hard halls of cotton weal, Jiniching with dry 
patches of cotton finnncL 


Sjtrrtlifuty Me Albn men ,—To prepare the 
albumen, take 

Altmnum . . . , vn% Said Ufitrlun?. 

SitUjrii^s] siiMH inlj [.hltiji’ 

nf Ptnuri tttd * . 2 drachms. 

&U n nui’ij solution En> 

liltild Of i\rtmsnl!an , 25 minims, 

Solci thm QusttC I’uUmIi . l minim. 

Wafer . , 17 iulilI tan. 

—the iodide and bromide should he each a 
saturated m dill ton ill distilled water, :Lt o’T\ 
hh 1 1 the proportion must be carefully pre¬ 
served, I’u t the in gradients in, n half-gall n]j, 
wide-moil Eli bottle and shake lip umil the 
Inn tie in completely filled with white foam. 
Let it Stand six hours in a cool place, then 
pour off' the dear albumen into a tall glass 
measure, tapering from the bottom to the top> 
about one hour I a; fore using. It i- now 
necessary to avoid uvwt enrefoJIv any air- 
bubble* To do this. Lake a glass, limnd with 
a long beak that just reaches; to the bottom 
of h pint measure, ttpun which plaice a fiat 
plate of glass turned up at the edges, wiih a 
hole in tiie centre; the whole is lined with 
moistened mu-din, so that when the albumen 
falls upon the glass dirii in the act of pour¬ 
ing, it glides gently down into the glass 
measure placed under, Suppirl |1 1 r- funnel 

with a filter-stand. Also place a wet sponge 
covered with dealt muslin on a Ijdifo near at 
hand. Take a cleaned plate of glass, balance 
it no ihe tips of the lingers of the left hand, 
brush olf the dust, uiid from the measure of 
albumen pour on sufficient to well cover the 
late; keep it as level an jioasihle, then siid- 
enly turn it down on its edge, to allow tin* 
excess of albumen to run Into the gln-s dish ; 
wi]te it Care folly eight seconds on the edge of 
the milsliu, ttiell cight miM on the sponge 
eudiion. and place it In the drying-box. If 
too much albumen is Jtllowed "to remain on 
the plate it will he streaked am! uneven, and 
if too little is used the proof will be thin and 
weak. The plates will i«e gierfbctlv drv in 
three days; put them in boxes* in a dry pface, 
where they will keep fur Any length Of time. 

7b lotlhfi the Pfnte*. — The plates wi [ 1 now 
have to be panned over the vapor of Iodine, 
just like a iJagnernjtyfH? plate, to completely 
saturate the alkaline reaction; this will taka 
from two n> four minutes, according to ihc 
temperature ; the albumen surface ought to 
receive a yellow tinge hy the vapir ofiodinQ' 
thtH operation ought to In? dune a few houry. 
before silverings 
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StinriAtf the Mote. — Prep*re the bath with 

WaLrf , . . , . . HGUIICtf, 

Kll rate of Silver . , . . ffljjSjimtti*. 

r.rltlL-Jii L ACstlc Acid . , , iff (, < Irm' Inns 


Fieinfy —Thu living solution should bt* 
kepi equrclj apart from the alhnnu miiiit^ ; 
in fuel, it jjiHonHI not be in the same room. 
Take— 


Filler. 1 ’*l v two bath* anil n hath of distilled 
water. ami *0 arrange the dipping that the 
plate remains in each nitrate hath ullu min¬ 
ute and a half: then pi nee it in the distilled 
water; then wash ihe hack with cn-nmwui 


w iter and die facts with distilled ; rear Up tn 
dry in u place free from duiU. Renew the 
sdlvi r hath by adding dtio grains rif nitrate nf 
stiver tor even - 100 plate?; send ti zed, and 040 
minims! of glacial acetic acid, with sufficient 
water lu make Up the original quantity, 

Jb /V>'rrr fhs fiutej&f thf ('rimmi. — Paei 
it over the vupor of iodine for about half a 

minute previoUM in placing it in 5In- slide; 

e.\| m i>u in the camera from thirty seconds. to 
ten minutes iflcordingtothe intensity of the 
light, tin 1 color nf the object, and the aper¬ 
ture of the irunieru ; if n^uiti'd to bo very 
quick the plate should be plunged intu a hath 
of g; 1 Hie arid—! |iart of add to 111 of water, 
Thi- t* for plate* to he used iruiiitdiditty, 

To Tkvei&p the linage. Make 


B. A Htfuntol solution of Gallic .Wfl. 

f SJoit# of PiUfijr . , tfv»irmln.fc 

C, \ W*»r. . liyfoannea, 

i ALudf Acid , . . 1360 minim *, 


A pint bottle filled with 3 parts of gallic 
arid solution, B, and 1 pan water; pour 
into a dish r kept expressly for the purpose, 
about half uu inch of liquid in depth; drop 
into it H drops of solution G and shake 
up; E1 11 ■ n run di-liltcd water on to the plate 
from the camera, and plunge it into the gab 
lie add ; shake it about, (ill the dbh with 
plates, and continue to shake um and arid 
eye ry hour 8 to 20 draiw of Else solution 
C until the image is ftuhr developed- The 
operation may he continued with safety three 
days, if necessary, though it is best to com¬ 
plete the development in twelve to sixteen 
Bourn, Wash well with water, and rear up 
to dry. A quicker method of developing ls 
with — 


Water , 
PrnWonic Achl 
iVLu-fot Acetic Acid 
Pirrolc Aeid . 


. S drachms. 
. Ift>4 jffitlia. 
, 1C minima 
. IT 


Tice plate will develop in half an hour in this 
solution, and in warm weather in less time; 
but the half-tones are not so well preserved 
ns in the alow process. 


Water . . * 10) parts, 

Uy|iofri]|plutG of Jiodci , . , m ,L 

Diiwolvc and tiller, Continue the fixing 
until all the yellow iodide disappears; wasn 
well and dry, 

/Whir Plate a art* prepared in ihe some 
way, only substituting chloride of sodium for 
the bromide of potassium, 

Mayall's Artificial Ivory, [This autotanee 
is better adapted to photography tluin the 
real ivorv, ft is made by mixing albumen 
and sulphate of baryta mechiinicaUy into a 
fine |Ktnte and then rolling it out into slabs of 
the required sire, and [udL-hing cither sur¬ 
fin'*' with very fine emery jmd leather, and 
afterward with finely powdered charcoal, and 
finally with soft buckskin or soft kidskin. 

Merles, An aftretinn com moo to itlbtc- 
mouixed pajHT, Measles are of twi. distinct 
uharaeters—one, where, when the papergnes 
into the gold toning-bath, it .seems an if the 
surface Was in a.fioceillent state, minute raised 
fibres receiving le*- albumen than the hol¬ 
low parti, consequently toning first, so that 
if it lx; pushed sufficiently to get the red, 
slowly tolled [Kiris subdued to a purple 
Idaek. ihe fibrous parts will have gone into 
ji cold leaden gray, thu* giving a llat, mot¬ 
tled appearance to thy fixed picture when 
toned in a common neutral or slightly alka¬ 
line hath. Tine second description/which 
is generally the result with lu-ginneis, is a 
poor, weak, foggy sort of print, without nnv 
strength or contrast; it IS scon in the pres- 
sure-frame before it goes into the gold, and 
turns rapidly gray in the toning, a ml when 
fisetl arid dry Inc; no ahaipnen, and scvms JLi 
if it hod been sprinkled all ever with -and. 
ThEji i* either the n*suk of starting with too 
went a silver hath, or mu making aulHcWnl 
allowaJiee far the amount of silver decom¬ 
posed in it. For the now toning process the 
bath ought to be at Icjist 70 grains to (he 
ounce, m« that it will bo much the Lost to 
Start with grains; every three -heels will 
take half an ounce of liquid, containing -to 
grains. In-side* 72 grains deconijm-cd by the 
salt; we have, therefore, onlv to make a so¬ 
lution of HJgrains to the half-ounce of water 
ami add afti-r every ihrci‘ sheets, and adil us 
much after every three sheets to keep up the 
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strength of the hath- This went effect of the 
picture ia ulm produced hv not stirring up 
the hath a tier eve rv piece i- taken o(f m it; 
nuI?;mwe ihp liquid ici the i[i hE i Is a qUurter- 
j licit deep, if lwo or three sheets arc put nn 
and carefully taken off, the silver is decom- 
I'.i-rd from the suri'mv ns wi ll as the liquid 
abstracted, and from the high gravity of the 
nitrate, the upper stratum is (ilminC water. 
As preventive remedies, the allmmcoiiwd 
paper may he rolled hefhra mill after albu- 
menming slid be dried in hat air; but it is 
u-ii puttstble always to prevent it, 30 that oar 
only recourse is to learn the liest method of 
treatment during the manipulation. It cer¬ 
tainly stands to reason that the best remedy 
would be to prepare 11 bath for toning that 
slmll tone to a certain good color mui go no 
further, but Allow die slow-toning part* to 
Catch up the fust toned, and so make the 
wSiole uniform. Thu w hole secret is to' dis¬ 
card the plain alkali lie bath altogether, and 
to use an organic salt of gold. One grain of 
citric acid to every grain of chloride of ^uld 
neutralised after mixing with carbonate of 
•oda, will be quite sufficient to produce the 
effect required; the acid will keep any 
length nt time in solution, by putting a 
small piece of camphor into the bottle; it ii 
Convenient to keep the acid and soda in 
sol nt ion in separate bottles, both of the 
strength of H graiiw to each drachm of water. 
It mint not Iri 'LipnO'c l. however, that with¬ 
out care, this will always gvi rid of the 
measly effect; the paper unut be watched 
while toning, and removed if very bad, 
directly the purple tone is reached in the 
qiiicke.it to tied parts; never mind rite 
me-ualas looking bad at thi- stage; they will 
disappear after fining and dn-ittg. The 
great fault almost always i - siaHwOi the 
print; in endeavoring to gel rhe red mottles 
toned, operators go on until the ground color 
ia completely gray, whereas, if they stopped 
:l- soon as the purple was just reached, the 
print would be of a rich, wiirui tone and the 
meailLi, hardly perceptible- The organic 
milt of gold has, however, great power of 
piving.leprii.mil admc» hardly eviefVwith¬ 
out pushing very much, going Into the eold 
stage, §o that ft ia very preferable in the 
normal solution. It is n. great mistake to 
lie on the gold, tbia resulting in burying 
ne details of the shadows in nnot, Hie 
whole icen-t * i fli tit- prints is in observing the 
maxim plenty of silveif and very little gold." 


Measly. An r'Xprtu-sion used of prints 
lacking In vigor and brilliancy, and showing 
the condition di bribed in the preceding ar¬ 
ticle. Usually caused by a tot) weak silver 
hath. 

Measure. The unit: or standard by which 
we estimate extension, whether of length, 
Huperfiees, or volume. The English imperial 
measure is that in general use in the United 
fetutes; but the French incajum-- frequently 
occur in Imth English ;iud \merimn works 
*111 photography; therefore, both systems are 
given, here. 

fmpcricfi Jfryi.i nrr. 

GO minims (rq.) — I drachm. 

3 drachms (3) = l ounce, 

SI ounces (3) = 1 pint 

2 pints (O) =■ 1 quart. 

4 quarts (Oij] = 1 gallon, 

A wine pint of water impure* Hi ounces 

ami weighs n pound. 

A minim is one drop. 

An imperial gal kin of water weighs ID 
pounds avoirdupois, or 70,000 grains. 

An imperial pint of waiter weighs 3 J 
pound avoirdupois. 

A fioidonnee of water weighs 1 ounce 
avoirdupois, or 437*5 grains, 

A drachm of Water weighs 54,7 grains, 

French Meamra of Vohime. 

1 litre — U> decilitres* 

= 1(PJ cents litres. 

= lfHHl millilitres. 

— 351 English finitkuinces. 

= 1 cubic decimetre* 

= UHH) cubic centimetres. 

I cable centimetre = 17 En^li-h minims, 

A litre of water weighs a milligramme, or 
something less than 21 pounds avoirdupois. 

A cubic centimetre of water weighs a 
gramme. 

Measurement of the Chemical Action of 

Llgbt. {Sot* Phofmortrr.) 

Medals. Prints Direct from Immcise 

linen, cotton, or preferably silk, in a fairly 
strung solution of nitrate of silver, and when 
almost dry, stretch, in close contact, over (he 
surface [jf a silver coin or medal. In a little 
while the dc*%u appear* on the fabric, 
Simple washing with water removes the de- 
com posed eilver from tbc fabric, and the 
(h'sigia remains stained therein. 

Medical Photography, The application* 
of photography iu medical and surgical 
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science arc so numerous anj raT such im- 
nominee that they can only bo briefly re- 
tv-rtV'l to in :i work of thb kiwi. As- vut- 
jdnvcd ill lm- di reel mu photography i? con- 
eraLlv ilkvbE cjI iuto two rIasses: macroscopic 
photography and photo-nncrogTaphy. Un¬ 
der the hendinfot nticFiviai|»ic photography 
\i irtclui.li \i\ the photographing of living 
patients in hwpiniK photographing the 
cadaver Ik 1 lore nr during pc*. I> mortem cum- 
inrfirtn; photographing morbid tissues after 
removal from the patient, Uhoto-mivrogni- 
pity is the photography of subjccti a* vn- 
[urged under the microscope, and the photo¬ 
graph iv work in bacteriology, the mat Lilts thus 
obtained being, of course, more reliable than 
those pmcioci'd by bund drawing. 

Media, Medium. The space or stibstfuioe 
through which a body passe* or moves to 
any point. Thus, ether i> suppled to lie 
the mstfinm IhroUidi which Mw planets mnvr: 
;iir is the mttftHtn through which bodio move 
near the earth; water, the inniima in which 
fishes live and move; glass, a tnaiium through 
which light pa-se*. 

Medium Imkc)* A term applied to the 
second sized dunen, aad the fourth sized 
cars', nihtt and preserver. 

Medium for Oil Colors, It is frequently 
wished that mere transparent glazing* of oil 
color* over photographs, producing, as they 
do so charming an effect with so extremely 
small an expenditure of time and pains, 
were j>erinarieni enough to be adopted, The 
following medium will answer the purjsosc; 
Take i an ounce of gum untrue and 1 ounce 
of gum sundume, and reduce them In a film 
powder, put ihi'ui into a glass vessel contain¬ 
ing spirits of wine, expose to the sun until 
dissolved, and thee filler into a bottle foruso. 

Megilp. A compound snbstknce used by 
pointers to apply their glazings with, it is 
preiwired bv mixing Ltiastic vurnt-li 1 pound 
wit!| pale drying oil - pounds. It may be 
thinned by adding turpentine. The prop¬ 
erties may be varied according to the work 
to be done. 

Meir’s Clearing Liquid, Water L ounce, 
hydrochloric acid 2 drachms, iodine a lew 
grains. Hub the plate with si circular mo¬ 
tion with a pad saturated with the liquid; 
polish off as usual, and store till wanted in 
metal pl&te-lmxes, 

Meissenhach Process . The ll rat ] >mct ii-d 
process for producing pictures in h,gdf-Lone 
from photo-engraved relief bluek, suitable 


for printing in an ordinary printing pryss; 
was patented by the McWeubnch Company* 
The method used in lEic product inn of Nocks 
by the Mekwnbucb process is very similar 
to that employed by all half-tone pliobwn- 
gnivh-r*, the use of s ruled screen-plate being 
it-, v-+ ciuiiil leflture, 

Mehiinotype. A positive collodion pic¬ 
ture made ii|hie> 1 slack enamelled iron plELles. 

Meniscus. A U-ns eon vex on one side 
and cuiwave on the other, having Uie con- 
Caviiy less iIulu lEic convexity. 

Menstruum. A term applied to the net 
of developing the duguantan Image over 
mercury, (JWe ffrAo/oo/ Out thr iHctni-',) 

Mercuric Chloride Intensifer. (;We In- 
fomfii'iitiftn,) 

Mercuric Oxide. Peroxide of Lucri'Ury ; 
red precipitate. There are two of these: 
the sub-oxide =a .Hg,O f of black color, and 
the oxide =HgO, of red color. Both form 

Salts. 

Mercurography. A process by Yillon 
r> >r ]jink e rs it princinp-blni'U* for copper, stone 
and book printing by the aid of amalgam*, 
oti the principle that quickmlver has the 
prOjtE'rty of attacking all metals except iron 
and platinum, Eim| jbrming amalgam- with 
them, und the amalgamate >i : ulj-i-. of si phiu- 
rent' lling tatty i >r i nter T s ink. 

Mercury. r lW only metal that is lirpiid 
wt common temperature; it evuimruic- also 
at common temperature, and in thi-* way 
serve- ais developer in the daguerrotype pru- 
t.e--s. It combines with various memk form¬ 
ing tLtmdgamft. 

Mercury Ir.tensifter. A weak solution of 
bichloride of mercury in waiter, which in 
conncvtkm with a solution of sulphite of 
roda and ammonia is used as an intejidfier 
or strengt lienor of thin negatives, 

Meta-Bisulphite of Potassium. k >,f i y 
Tlii* substance, little known or used in 
America, is made by saturating a strong so- 
lution of jM.ua-.-iu in carbonate with -uilphur 
dioxidi' gas. and adding absolute alcohol to 
the liquid, when the salt will se[isimte in 
needle-like crystals, soluble in three lime.'’ 
their weight of water. It 1- employed in 
Europe largely lor all purposes for'which 
sodium sulphite b used here, viz. f for pre¬ 
serving pyTo^oilionNgeJi, etc. 

Metagelatino, i \ v hit i bi e K a v 3ng i \s ci m- 
dition altered by host, and Wing converted 
into ii new saWtariE^, which change Is not 
yet fully underatoird. It can he made by 
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taking 11 ounce* ni 1 pare white' grhitbr and 
dissolving it in 1 <i imueea, by measun.\ of 
boiling water in n porcelain tactile. When 
tin ■roughly dissolved mid In it fid minlisi^ of 
strong sulphuric acid. which has previously 
heim diluted with 2-1 ounces by measuro rd 
distilled water; boll tar five minute*, then 
remove the i'u|Kuk< from the fire and allow 
tiie lirji.iLd to cool completely. Then beat It 
np again to boiling for five nuiiutcg, and j 
itg:iiu ic cool; this time U will most 
probably not gelatinize, but should it do » 
another vrumimg up anti subsequent cooling 
wiU he 'litre to bring it to the ncve&iafy cuq- 
dii i> in. When ilit' 1 i.j lc u 1 mi longer sets on 
cooling the acid must lie neutralized by the 
addition of powdered chalk or whiting till 
effervescence no langur lakes place* and the 
sulphate of lime thu* produced must lie re- | 
moved from the liquid by t*queening it 
through n piece of fine Linen. 

Metagelatine Dry Process. This pro¬ 
cess in the invention of Hr. Maxwell Lyte 
but we are indtbtc I i" M r. tVathrMon for 
the practical details. The plan he has 
adopted with success for working is as fol¬ 
lows : He uses a bath made of 


l. N'linaie rif £11,ter (ptimji , 
Pi*till4d Water 
'J. lofllde of A inuiuiLima 
ImllUv Of ftiuMnm 
Ilrrur Idc of cndtulum 
ImullM WatiT 
3. N i ltile, : of Si l tot i fused] . 
Distilled tracer 


1 HlUIKfi. 

3 ottMM, 

. graLna. 
.5 1)1 

- -i 

1 ounce 
. ID fctwius. 
. E i'nm 


t Mix solutions New. 2 and 3 by pouring 
No. 2 into No. 3, and having well washed 
the precipitate ujMin a filter add it while 
moist iri No. 1, t«i which udao add 13 ounces 
5 drachma distilled water and 4 drops of 
pun? glacial ncetiG acid. Leave Mir- wdu- 
tion for a night in a bottle; in tint morning 
filter; add 3 drachma alcohol, sp. gr. StKf. 

The fhUtniirtft- 


Fiine Ether, up. gr. T]M . . .30 gum. 

Alcohol. up. pr. SQO , . , h ■' 

C %rl khiiEE n ...... OtJCnllti. 

ftCiCiHCCttrui , , . . . *t " 

Shake the collodion wtdl until the pyr¬ 
oxylin is thoroughly dissolved ; allow it tn 
annul for two or three days, and then draw 
off the clear collodion with a siphon* 
lutfiziuy Stifvliori 

Alcohol, up. il WO . T . .. 4 on item, 

todlda of FdcuaLum . . . O (jrwlm 

Ipdidt iif AmrnftutcuJi . + .33’" 

Bromide of fb uimlnm . , , fi " 


Reduce the iodides and bromide to [jowder* 
add them to the alcohol; beep this solution 
in a stoppered tmule. It tn better to make it 
as required, but it will keep some time. 
Iodize H wint© of collodion at a time, thu.-r 
In a clean stopncrcal bottle place a died of 
■'ll ver loaf and drop upon it S drops of 
strong tincture of ini line; allow it to remain 
five IniciUlh- utid then ]HjLlt upon it 7 mUUcc? 
of the plain collodion* to which add ] ounce 
of the iodizing solution ; shake well together, 
allow it to stand over night and then draw 
off with a siphon. When about to us? it 
add 10 minims of mire chloroform to each 
nu lieu of iodis'd colli id ion. The 
notation is nude u diivii ■! in article Mrta- 
grfafinr. which see. 

Having now the bath, collodion and pre¬ 
servative solution, procure accurately cut 
plates of glass, and grind A inch of the upper 
edge all round ; clean with dilute nitric acid. 
Coat and aensitiw^ luu^, When removed 
from the bath drain the plate pretty closely, 
hist oil tlu? ixlgeof the bath, and then stand¬ 
ing on one corner upon blotting-]taper, being 
eareftil that the plate does nm dry on any 
pari. Then attach a plate-holder all the 
coalings must be performed on separate 
holders), and pour on the motagelatine at 
line of the LL[*jK-r angles, and fhmd it care¬ 
fully from there to the opposite angle. Use 
two small precipitating gW-*es, one always 
to liaVc fn -ii milage I mini in i. and the 
other to receive the old solution when poured 
off Mu? plato; the first coat must always he 
(brown away altogether, and not returned hi 
the measure; the second and third coat may 
lie poured into the second measure, anil may 
lie used for the first coating of the subse¬ 
quent plate-, always giving the second and 
third Coating from the fresh inets,gelatine; 
thus a very Lillie of the Halation will la-L a 
long lime. When drained from the mete- 
gel urine* stand the plate on one cud in the 
drying-box, keeping up a moderate beat; 
but il too much heat be applied th> plates 
will blister anil be spoiled. The rrptuturt 
rarely exceeds one minute* Tlie tlrr fHpmznt 
mu-t In- curried on in perfect chemical dark¬ 
ness, 

l 1 ] ace the plate upon a holder, and piur 
water over it for Home minutes, until tlig 
gelatine is thoroughly noftoned ; if this he 
not dime, fed sfiiins will appear all amund 
the plan's, hi a gruiiiiiited measure place 
the following: 
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RlrtLllEri IVftler 
pVTi KOjlie Arf'E 
<j WlkJ Ais-; !c Ac 14 
Knfialc AcHt . 
AUsolmS ISW* „ 


Sdudom. 

\i ilrAT'ins. 

'i'i dnietraia, 


Then (ill up tin- mrdistire ta the . r j 07_ murk 
with distilled water. For use, add 1 drachm 
to 7 drachuu. Pour this on the plnte itssoon 
an the wishing Ls completed, and afterward 
pour it on ana off 1 two or three times; add. d 
drops of a 40-grain silver solution, and pro- 
oged with the ikvi'liipmtiiit Never u.'ie an 
old bulk tor developing, it- it frequently pro¬ 
duce* slums. The development ought to be 
complete in about twenty mi miles : wash well, 
fix with cyanide, then wash thoroughly, ull.r- 
ward re-develop jbr es- moment or two, dry 
quickly, anil varnish. 

Metal Etching Processes. Under tlii- 
generic name may be com baled all ttie photo- 
nu'chpLnii'jLl processes bur the production 
of printing-pistes in which rnetaU, as copper 
or nine, are used as the base. 

Metaldchyde. The volatile prisma tie 
crystals that form in aldehydes when kept 
fit ordinary temperature*. It h soluble in 
akohnl. 

Metallic Spots, Sjwiti of zinc, copper,, 
etc., frequently appear in paper from the im- 
perievt condition of the rollers by which it is 
calendernh These stmte give the photog¬ 
rapher much trouble in hi* printing opera¬ 
te a*. .Such jut per should be treated in the 
following manner; Dissolve SO parts el trie 
fu'i-l in 500 purls of distilled water. Four 
the solution into an earthen or porcelain dish 
((lie bath -hontd be abundant, so that the 
pujuT irn.iv swim freely in it; the action i* 
hastened by the application of gentle heat); 
allow several sheet* to remain in it for an 
hour nr tvii, then remove them, anti place 
them in another dish containing water rend¬ 
ered alkaline by A per cent, of ammonia; 
wash finally ill pure water, and stisjH'nd 
hy one comer to dry, thoroughly protected 
from the duet. 

Meteorological Photography. Photog¬ 
raphy applied in meteorology docs important 
service in recording automatically the reari- 
in^i of the instruments used in mftmrotngi- 
caTob*ervntions. The photography of clouds 
with relation to their forms and motion ; the 
photrjgra|jhing of thcsobuMijiectrtim, and the 
predict to n of weather change*, all fall within 
this d.-purtaient of photography. 

Metnylnmilme. Obtained i>v the action nf 
caustic soda and methyl chloride; is used in 


the manufacture of methyl-orange, which is 
employed i:i chemical un alyyi-i a* an indi¬ 
cator of fieids nr alkalies. 

Methylated Alcohol. Sytt., Methylated 
spirit- A nullified spirit to which fit per 
cent, of wood uajjhlba Isas been added to 
prevent it* use as a beverage. Ii i-. some¬ 
time* called wood nlcohol. It U useful fur 
the preparation of varnishes, drving nega¬ 
tive*, and similar uses where the jHjre alco¬ 
hol in Hot OMtSHIT, 

Methylated. Ether, Fiber |prepared in 
the Ustifil way. except that methylated alco¬ 
hol is lined i(1*14wf nf puru alcohol. Ii i- 
quiie sis sail*facn^rv for the preparation of 
collodion tes that prepared from pure alcohol, 
but must Inc live from methyl. 

Methylated Spirit. )nl i nary nj ■ i ri t mi Ac i 
with lo per cent, of wood naphtha. 

Methylene. A peculiar liquid hydrocar¬ 
bon, obtained from pyroxylie spirit, 

Methyl-Alcohol Tin* liquid,, known al.~« 
by the anmes whI tmphtha and fufroxtjlic 
wirit, is rsm- of the volatile products of the 
destructive dlstillEtiinn of wood. It is vt rv 
volatile and limpid, with a pungent odor, ft 
is used in photography a-- si solvent for 
various purpose*. 

Methylic Collodion. Gun cot but. nr ca- 
ploaivu paper, dissolves readily in methylic 
alcohol, producing a solution" of the same 
general properties os ordinary collodion, 
and which, like it, may be iodized by the 
addition of iodide os' ammonium. When 
poured oil el glass surface it evaporate*, but 
imire slow ly, * iwi ne to the less volati le n situ re 
of the solvent, and leaver u film, which after 
a sin in lime, or by the application of heat, 
become tough ami coherent The methylk 
alcohol should U 1 perfectly anhydrous, or 
the film will he apt to peel off during devel¬ 
opment on filing. 

.! lethyl-Orange. (Sec M> fht/li m Hit t cA 

Metal. A deveto]■ ing .:gent introduet-i I 
by HfiurT, in ISbl, Aeeofding ti> the maker, 
uietol is ihe sulphate of methyl-pam-aniido- 
mern-iTi-so]. ft if. ]i whitish powder,-uslubk in 
water; in presence of alkaline sulphite* wdll 
remain in solution colorless for a long time. 
Combined with soda or potash, mofcoi iiimu 
an energetic developer ffjr geludne-hromide 
plfitcs, films, or paper, and for gelatine chh>- 
ride emulsion papera. The development of 
negatives with the normal solution i* com- 

E leUai [nth th' em trust es,and tbesolutioa may 
e used separately tin til exhausted. With voiy 
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short exposures nietol yields softer image* 
[li ,lll pyn.i or hvtiroqumouc ; the sodit ihwel- 
oper working more slowly tlson the ppfctsh 
fonuuI:i, nml being there lore more suitable 
Tu-r portraiture, The normal solutions advised 
by the maker are: 

Mctiif’Srirfa iMwhj-rr ; 


A- Witer , . , 

finl]hiIt SodUtra (err**.) . 
lletol . 

It, Water * + 

(Sodium CuittUKa (cr7*t,i 


. iWiKint 

. to ” 

I inn. 

. tuu rmrll, 
. 10 w 


Mix in equal parts for development; for 
image* add more water, »r h*-* alkali. 
Xf.ini-Pbttixh Drrefctpcr .■ 

A_ Solution pEcmnril iLTiulitrij 16 A hi m^toll- 
si k.Lh J^ttJyper, 

It, Water . . * * 1M purtfl. 

t'otaa&LLna Carbonate . . ML " 


Mix GO [juri*. of A wilb^O parts of H for de¬ 
velopment. Potassium hrnrrdde [solution, 
1: 1(1) a* n restrain or, Another good 
form u la is; 

Metol ISBtasna. 

Bodlam RalphSie icrystl . , . » 

FtHiu^HLuja UArbcmn? . . . it " 

Water Uoobom. 

A good method of handling tbb formula i* 
to start development with the solution minus 
the ciirhoTtate, anil whi n detail i- secured, 
eroduallv add the carbonate tin til the desired 
density is attained. For the development of 
gelatine arista papers LiesegMlg advise*) it 
solution of 1 part of metal in H.HH) part- of 
water. I hi*, applied to a faintly-printed 
■riscotype, develops the image in ft minutes. 

Metrical Measuring. The annexed, figure 
dhows the lengt h of the centimetre. If we 


obtain the qunutUy which i- designated by 
the specific name of <j litre r " The litre ri 
subdivided hy 1 1 J, ltKl a and 10no, r, : , ivbich 
divisions the l/iiin drrt-, <rab-, un/ii-, are 
prefixed; or multiplied by lj)„ IDO, IMiw, 
when the Greet prefixes . frm- t hy, u>-, jftf/o- T 
ere used. It i* evident that out of such 
n box, contains ngn cubic decimetre of water,, 
nc would he llLL > 1 to till it thuU-uild laws of 
ji enpfieity of a cubic centimetre each, and 
the weight of i*ni! of these cubes nf dis¬ 
tilled water of tin* temperature as stated 
above is cidted a “ grummet the loiihipii-s 
of which by UK ftai, or hum, an-called deea- 
gnimmcs, hcctagramimS, and kilogram mi-*,, 
while the division.- receive the oanu* of de¬ 
cigramme, centigramme, tmd midi gramme. 
It follow*, us a i natter of eolilrae, that [fid 
weight of a kilogramme of water (or 1 '" H'Jr 
pra mine* 3 is topial to the weight of a "hire.” 
The above description eliilirare- all [hat i - 
m,-,-, - - mi. know tor r>i.- -5.* ..-in I ptirim-e 
which we have in view — the adoptionof lids 
system to photographic purpo^i"*. 

Mezzotint Photographs. Tone til rig up 
paper print* in liglit and shade require:- tNire 
and -orne knowledge of drawnng, Hetulom 
to he itH-d must, son Lew hat depend upon the 
ti me ) *f li n,i phoh.graph. Brow n u i udd v r a ud 
India-ink, in the ri<quin'd pn*|firtii m-. will 
very Uearlv apprOXitnaEc to the bine of marly 
photograplu*: whilst others will require these 
color- with the nddlilun of a little neutral 
tint, and other* a little impia. The chief 
point U to n.*e very little color ui n time, and 
in touching the hadf-time* e-pecinIIy, to worfc 
with a tolerably dry Ij rush ; you will ihn* 
Bee better the exact ilepth of the tint you are 
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divide one of these into ten parts, each part 
would be called a millimetre; but let u» 
how this nie:Lsurr of length i* applied in ob¬ 
taining the standard of weight arid capacity. 
If we construct a box which is exactly 4i 
decimetre Jung, aide, an-1 deep, or in other 
words a cubic decimetre, and fill it with dis¬ 
tilled water of :i temperature of four digree^ 
Celsius (^,2° Fnlirenht'ii)—thin being the 
temperature of tta grcnlicBt density—We will 


prrxhu-ing than in working with n pencil 
fully charged with color. A little Chinese 
w hite may soiuetim.es he used, if the photo¬ 
graph lie very heavy and wanting in r|raw¬ 
ing iu the shadows, especially in the hair. 
But it must l*e remembered'that Chine-e 
white t* very cold coiniKtrcd with the tone 
of most photogntpliB, ami will require modi¬ 
fying to harmonize. It may also be used for 
putting the I»int of light in the eye. Avoid 
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jrujii atiH fverythitg tlmt dues not accord 
witli the surface of (In- print. 

Mezzotint, Printing-rniue for. Mr, 
Forester Clark dcsGtribfts bb* plan, us follows: 
A b the outside «i[" the frame, urndi* of wnlnui, 
6 inches square and in inches thick. hut 
raka-ticd out J inch on the sides, to hit the 
cover down tludi with the top, and then 
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fastened with a Utile catch, at C. BB is the 
cover hinged on to the frame, <j Iuche* long, 
hut i inch u a r rower, to let it 'lpil into the 
frame, j Inch thick, and last apiece of hoard 
with two strips on the edges iu prevent warp¬ 
ing 1 , D in u cross-bar that idiui— in grooves 
in the fra me A, and is to hold the negative 
with the help of the thumbscrew K F F 
are two little pieces L i inebe* wide and 
inches long, hinged to the rover to hold the 
paper, and are nude thickest at the outer 
edgm The operation of the frame is very 
simple. Fasten your paper on to the cover 
with the little clamp-, which will keep it 
straight, and fit-den your negative with the 
thumb-crew, putting it back [fora tbu paper 
us far a* yon clrsose, :■ mE thus you get your 
pk tu re without “ printing through any tmws- 
liaitnt subfitimctV 7 and also hem re tn Lie h 
better effects. The idea i- to create a small 
.. In-twfen die negative mid the paper. 

Mira. A mineral which can lie readily 
divided into sheets or pintes of extreme 
thickness; tniRspnrt-nt, like glass; insoluble 
in nil the chemical products ttoeri in pho¬ 
tography, ft tuis liet-n sugircstLsl its a base 
for ge Latino-bromide emulsion, and plates of 
m ica coats* I witk ty sensitive em ulsion are 
obtainable conitnerdally in Europe for pho¬ 
tographic purposes. The advantage-! of mica 


over ght-s are found in its thinness, porta¬ 
bility, ami evenness of -.tirface. Unlike 
pro paired films it will not roll or curl, and 
in licit sheets are not attacked bv chemical or 
at ns isj d icric a Midi l ions. 

Micro- Photo grip hy , The art of pro¬ 
ducing microscopic pictures of objecta. 
Messrs. Shjidbolt and Jackson, of RajrlanH, 
reduced Lhis art to practical utility, 

Mr. .dlmdholt us. n 1 a thick, abort-focus 
lens to collect the iigh t uf the lamp -and 
throw it toward tin- picture, where, from 
the convergence of Uw rays, the light would 
lorm rather too small a upit; the lews unm 
therefore interposed so as to spread the light > 
out to cover completely the negative, the 
latter, for convenience sake, being pressed 
against II piece of gliL-s by a spring: all in 
one plane. Now the end of all (his’fiminge- 
tnent is aim ply to give us si dearly illuminated 
picture of about three inches in size, which wt 
proceed to reduce to micros vNipicdimenstonii 
by the microscopic row mi fr^n, which is 
fixed in a table at about the place of the 
“ laiibstuge of the microscope. The camera 
h'ns is, ot Course, uf exceeding]v short 
foam, for its ground-glass nr collodion-HIat 
substitute is placed sit the usual place Jbr the 
principal ^Irige of the ordinary inioitmpt. 
Wood is here substituted for metal, because 
it U for? that the sensitive film h:t* to lw 
placed to receive tlic image which thegrpimd- 
glass lues assisted us to find, New let ujs look 
at the llsc of the only part remaining unex¬ 
plained; the ordinary pari of the uiirnerripe 
used to magnify anything pmpcrly placed— 
in this case, oor collodion lit ill or crmiud- 
g I as- -gi batitute, Itegin by Incus - i n g the mi¬ 
croscopy until the film la distinct; [licit turn 
the “iinc-adj Gist men t ,J screw a little to 
isi like correction for the chemical focus, 
fbe amount being jt-eertaiued by experi¬ 
ment, Now leave [lie micremtope with 
its final correction* a* it is. and look through 
it while, by the cumem-lens screw, you 
throw the image uf the negative so that it 
will be distinct to the eye, na sN^eri oil looking 
in the previously corrected microscope. All 
is now ready; remove the ground-glass, nr 
it* substitute, and put u slip of glue*, collo- 
dinnixedon the spot, excited in a little beaker 
gloss lull of nitrate uf silver (extern pom we- 
ouslyabidtered by placing it in asnuill plnte- 
bust in da« plate of (he ground-glass, having 
beforehand covered ibe Icils by a cap placed 
between it :md the negative. Re move the 
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cap for a few second*; dcwlfip on the sprit; 
wash, Hx, arid dry os usual. 

The principle acted upon is th.ii: that a 
ray of light refracted by any medium tru- 
Irmw Me miW" /hi tk whichever end of the 
said path he mode e ii l?- starting-point. Take, 
as an illustration, the case of ordinary phu- 
to^raphie purtra inure, TJi£ titter hei rtg placed 
in the Hnfafittf font* of the letiR, the plate is 
arranged m as to coincide with the pontonoi 
fth’Uii of the -urne tens, which hitter focus is 
iltuited within u much slmrter distance 
from the lens th im ia the anterior fociia. 
These tw t fed are termed the iwjvptt* 
•foci ,1 a ad if the sitter were phicid lit the 
short i'im *1 is t :tn enlarged picture would be 
produced upon a plate located in the place 
previously occupied by the sitter. Such_ an 
arrangement is adopted wlienerw an object 
is placed under a mieruSL'upo for ejmiiiijU’ 
toon, a picture i»n. an enlarged scab; being 
funned at a cnmpafstivek limy: distance 
from Lire* ohjcci-d.a.’H, and this picture i- 
further magnified by the eye-piece. It is from 
these consiiucntknis manifest* boo, that b an 
illuminated negative photogni]iii lie made to 
occupy the imlimirv positron of the micro- 
Kcopic pidurt in fht stft-pinf, a grvutly re- 
dn ced i mage of the sam l- ougl 1 1 i 1 be Torn i cd 
in tli ■ 1 anterior focus of the ubjeet-gkess l 
3Ln<] this is found to occur when the trial is 
made. There are, huwwer, some di then dies 
to encounter: /-Vd. it is difficult to ascer¬ 
tain the focus in lhe case where the fiye- 
hLindrtH.lth part of an inch nearer to nr iaLr- 
ther from the lens i* a matter of moment in 
placing [lie sensitive piste, ScW?%ditf f the 
lenses of raiemsoopic (fly cct-g lasses. though 
a.-, visually correct as poHsible, luivc not the 
visual ana chemical eIji-u- coincident, a cor¬ 
responding allowance having to be MM( 
when they ore u*ed photograph ical IV- Tf* iYd/y, 
it i.s ii -Tcssury to make several trials towscer 
tuin the correct etpti»uft' of any j^lven 
five—a pi dm of some difficulty, simple us it 
apjieui>—until the corr^-t allowance lor the 
actinic focus has been determined. A jtimhI 
micto-cispic object-glass is always oner-mr- 
rcrt/ii im regards color, that is in say, the blue 
ray* are projected beyond the red- And let 
it Viol be forgotten that the most pcrfccUy 
ooturtracted h-nsis u thing in which opposite 
errors are so opposed a* to leave only n me- 
dium abemitton : wc cannot have per fijetton. 
Jj&itly, if artificial lights k 1 employed for tin- 
purpose of iliuio [nation, it is necessary that 


the rays shall fall up-m the m-/alive, either 
parallel or slight I v converging, in order that 
the source of light may be at least os large 
as the ne/ftttive in appearance. Thus an 
equality of' photogenic: notion i-- secured. 

,l The apparatus is arrange.I as follows; 
Having removed the upper stage-plnlo rjf a 
large compound microscope I replace :it- with 
one of wood, supplied with guide-pin- of 
silver wire, in order to admit of its suipijortlag 
a sl ip of gl us* coated w it h is d Si'Nljo.n and ex¬ 
cited in the nitrate bath-in the usual way. 
The miCnweooe is now Uj he placed ill :l 
horizontal position. the objective, intended 
io produce the picture, made t>* occupy ihe 
plane usually filled by the uctimmuiic cou- 
HOW on the of the mien acopc. while 

j ■mother objective i- screwed into the lower 
end of the body of the instrument, which 5» 
used, not unlv to focus with, hut also to make 
the nesessary allowance fhr the actoniu varia¬ 
tion. The negative intended in lie reduced 
is then arranged vertically, with its centre 
in the axis of the taieroHoopie Itody, at a dis¬ 
tance >n from 2 to A feet from this Lower ob- 
jfict-gW, and with a curivcntcut ~Lteen of 
card, wood, nr thick paper, to cut off any 
extraneous light that would otherwise pass 
beyond the limits of the picture, A small 
campheoe lamp is ctnployed for the purpose 
of illuminating the negative, having a gen*l 
balTs-cyc lens as a eoudeuaer, so arranged 
with iti flat side next the lamp, that the re¬ 
fracted my-, shall fill the whole «f a double 
convex lens of Jilmut Ii inches in diameter, 
tbo latter being plmxd do as to refract the 
rays of light in a parallel direction si|wn the 
uegutive. Ky this arnuigeinent the h'tH'-ryt 
letlS n»f Lii'iout _ J| iuclic-in diiLiin'lcr ■■.".iif.rjy 
as the soLLrec of light instead of the small 
flam# of the Sump, When first 1 made the 
attempt to produce these pictun^, lyi™W 
upon if*f rm'M collodion *f‘r-ff. ill otiler that 
n.k error might arise from any variation in 
• the planes or the Jm'u-sing screen and Kensi- 
tive inediuni; and to elfi-et this, a piis'c of 
de- L p yellow coliired glass waw interpom-d U- 
tween the lamp and the hull Wye leus, which 
was removed fir the requisite interval after 
finalising, to aiinw r of the action nf tltc light 
to tjtkc cJh-cE e but suWijLieiitly I lotind that 
ie urns possibh' to focus upon a slip of colla- 
dionimal gloss that laid been excited, washed 
anti dried, without removing the iodide of 
sill ver, and then replacing ii by the slip if 
intern Jed to receive the impression. 
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“Tin 1 manipulation is thus performed. The 
focusslng-gliaa being placed on tbe wooden 
stage With the cnMndhm from the obsurviT, 
tike body nf the miernaeapr is accurately ad- 
ju_“i[i-i i so ns to focus distinctly tlie film :ls 
iseen through ihc slip of gbiss, when the 
exact point is tumod so ns to focus the ole 
ject beyond the film + /■-u«f /nr n* the itWiVoV 

focu *i t>f the ir\m in be. empfitfftit Jar priHiuriui} 
the Biflwrr, (ff^frt/enn it* ttn? : tile List 

named lens in then to Jut carefully adjusted, 
bo that the image nf the negative become* 
distinctly and sharply defined when viewed 
through the microscope; and when BO seen, 
ihr: tirfiuie unit <je will tall in I tie ix.u'E plane 
in which the tilui of collodion is located. 
The light is then to he shut or!', u sensitive 
him placed instead of the dried one, an ex¬ 
posure of from Id w bn seconds al in wed, :md 
when rcinoved from the stage the picture is 
tu In; developed in the usual wny by mealy* 
of a few dro|>s nf the ordioary pyrogallie 
arid flolutWn, The picture Ijllieklv sij>|H'iir' 
ns a small dark npnt on the It is to be 

tix' d and washed nstisunl with large pictures, 
and aside to drv in a place protected 
fit nit dual, which h^t-Damcd substance l*, 
perhaps. the a runte-l enemy one lutf to con- 
tend with. With regard to the allowance to 
be uiade between the visual and actinic foci, 
there are various met Inn Is by which it can 
be accomplished \ but iu my opinion by far 
the Ih sI L that aJlhnlcd by the fine adjufit* 
mthf 3pf the nthroftcope itself. It an oyer- 
eorm'tcd r,bjective, the aclinic focus lwing 
more distant from the lens than the visual 
tme,, it Lj evident that a greater separation 
between it and the plate h required than fur 
men rate definition by night; hut as [he 
amount of variation probably differ* for 
every individual lens, though nominally of 
the same putter, the exact allowance can 
only bo determined by trial; for a two-thin is 
of rni inch that L generally use with the 
in entice about 4 feet from the lexis, r|it> cor-* 
recli on required is an elongation of the Ibnw 
by on e-two-huudretli uf an i nr h ; wh i 1 e I' 
inch. objective of rimilar make rrijuiris- an 
allowance of one-fiftieth of st) inch, Tlte 
roper correction may also lie made bv with- 
rawing the negative farther from the leu* 
after focussing^ 1 may also observe that 1 
have noticed a curious fact with reference to 
allow mice for variation in an over-corrected 
h’tkS, vil^T ttislt the amount of it is hot tile 
same for davhght as for artificial Light. 


This merits further investigation, It may 
also hr desirable tu de^cribi’ the tieixfopittg 
itohiii&H: 2 grains pyrogullie add to 1 of 
citric avid, ami ] ounce of water, is Inner 
thmi mi acetic arid mixture, the resulting 
picture being of a more agreeable tone. Thu 
micro-photographs when finished may be 
mounted by contenting over the et>llmh r| n a 
disk of very thin glass by means of Canada 
balsam.” 

Microscope. An instrument lor viewing 
magnified images of minute objects invisible 
to the naked eye, A Mr. Dagron lias in¬ 
vented a microscope for ex hi hi ling photo¬ 
graphic views. The sjuid invent tun relates 
to an improved ^mstroction uf a dwarf mi- 
! cniMvope, by which it is adapted lor making 
observation^ upon microscopic pictures and 
ol^ecta generally, and consults of a peculiar 
arrangement of the parte of which the in¬ 
strument is iDUipj^j. by width it is reduced 
to *o final! a compass that it can be attached 
to a key-ring, pencil-case, or any other per* 

tiLlill 1 article or nriuiim'iit. 

Microscope Stereoscope. T'lu- h utlvular 
f tiii of the stereoscope is admirably fitted tor 
its application to sin id I ami uiScr-i^i; ■ | ■ i ■ - ido 
jecto. Tlte first instmuteutB of this kind 
wore constructed hv Sir David Brewster, and 
were 3 ineSu*s long and only 1 and 1 j inches 
| deep. They may be carried iu the |iockvt, 
and exhibit all the properties of the instru¬ 
ment to tlm greatest advantage, The nun In 
of construi. 1 ting aivi using the iiistruint ut hi 
precisely the same as in the common stereo- 
wopc; but in taking the dissimilar pictures, 
we must use cither a small binocular emuera 
which will give ronsiderubjy i:j agoi 11*1 n p- 
rMonuitJoiin uf the objects, or we must pro- 
cure them from the compound microsicopie. 
Macroscopic Photographs. Photographs 
m a tin BO small an to bo invisible to the naked 
eye. (See 

Migaon Paper, A gdsitiuo-dilorde of 
silver paper with matt aurface, 

Milfc. Consists in the main uf butler, 
ciaieLn. and augar uf milk. Its serum (the 
wilt cry part), its alao the casein, were con- 
ftdend pmervstives iu the bath collodion 
drv proceas at one time used. 

M [ l k , Serum of. -v,rjr..,j :>$ j/ifi-,) 

Milk, Sugar of. (See Sw^tt of Mfi/L) 
Mineral Tar Oil, ProduiT of die <li'filia¬ 
tion i if o>al. is a (jo! vent of ^ pha 11 a m, 
^luuatxire, A i-eiy small portrait, usually 
painted upon ivory or Bristol hoard. Mini* 
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ature photograph* are taken ilium glow, 
leather, mien. paper, itntl other substance*. 

Minium. Yormilbu], red lead, ^nturniao 
red, m tenure of orkli of lend and brown 
bU peroxide of lead; red-yellow powder, Ufied 
Jbr oil and water coIor. 

MiniTmiTn . The least quantity iis,-igiiaMi' 
to a given cusp. 

hlin otto's Process for Coloring Photo¬ 
graphs, TUu* in runnefciines miled Eke *'‘ f*r *- 
ri*tn timtkwV' It is jKrfuruied by taking two 
positive: paper prw& precisely iitikii; one ia 
remlered transparent Ly menus of a T&rnish, 
while the other is adored to suit the taste on 
it- face with simple washes of color; when 
tin- they are matched intimately olid sealed 
belweaji two pla&u-a, or between :l phew m 
front and a hoard behind. The U allotype 
(which see) i* Minot to* process improved* 
Mirror. A polished surface of metal or 
pi a*- coated on the buck with mercury, or 
other aultttanee, giving it the property of 
powerftillv reilecting light or thy image >>f 
objects pUiCk.il lie thro ii. Mirror* lire used 
in photograph v as side reflectors to lighten 
die shadows which full upon under portion* 
of iIlk face umi figure; for illnminwttPg 
objects to he copied in The camera by sun¬ 
light; and in solar cameras to illuminate 
the tiegai i ve wj il l the Mim's rays. 

Mirror Stereoscope. (See AT-/- ' • • "t ‘ v - 

&f€f}pe m ) 

Mixed Developers Many varieties of 
developers are compounded nf varying pro 
portions of different developing agents, such 
as eikrMnmidiyd.ro, ci mixture of eikonegen 
and hvdcoquinoncr It L- claimed that the*## 
mixed developers combine tho good qualities 
and peculiar ekaractemtie* of their ingre¬ 
dients. 

Milted. A ready-prepared developer, ob¬ 
tainable commercially in Euriqn 1 - Opm- 
posed of ei koiiogtm, quinol, sodium sulphite, 
and a number of caustic and carbonate alfcat- 
ller in Varying proisutums. 

Modelling. A subject which corner into 
the practice of photographer- every day, the 
basis nf which ih formed by the contrast be- 

tween light and dark* Three .thod* may 

be employed for thi^ purpose, ail of which 
differ essentially from cult! another, These 
three methoda, which are muds use of to 
relieve an object in a picture from it# back- 
griio nil, a re [in' following: 

1. Th* object is made to appear light Ui#on 
a chirk ground, or dark upon a light ground ; 


that is to nay, it is treated L a* a silhouette. 
2. Th e lie Ik purls of an object In the fore¬ 
ground Tire painted lighter clmii the ground, 
while tlm dark purls arc painted darker than 
the ground; lhai is io say, the differences 
in brightness in the object arc mode greater 
tlitui those iu the gmttniL 3, Thygrada- 
tion- of light muf shade in the object are 
represented a* being opposed in direct ion 
to the seme gradations in the ground ; that 
b to sue. the bright side of the object in 
plm-ed upon a dark ground, the shaded side 
u]K»n a light ground. 

The first of these principles i* employed 
comparatively seldom, for uji object treated 


FlO. Kflf, 



as a dlhonetk la apt to look flat, although 
it is very easy to make it stand out from the 
ground. The second met hen] may fan found 
iu alnioet every picture, frequently in con’ 
neclion wltli the third* Every photographer 
who pUi'En a gray background of medium 
brightness behind the person whose jiartrait 
lie U about to take makes, neaof this method. 
Tlie third principle, however, of which Tig. 
13d ii an example, i* ibe most effective of 
all, especially when employed in i'immi.:tiisn 
with the -vcond. it w:w practiced moat ex¬ 
tensively by the great artufei of the Nether- 
land- in the sevL'ntecnlb tvntur;:, Simple 
as tkese vilriomt iiiethoiU of distributing 
light mid shade cnay appear, it vet required 
a very long time to bring them gnidually to 
the knowledge of the artisU#. The second 
and third, indeed, wore already clearly enun¬ 
ciated by Leonardo, but tliesilhuutitta prupr-r 
etuue into iwe only :it u much later period* 
Strange m it mny seem, however, that the 
Ini man intellect nhottld have bed ioi slow £□ 
discovering &ueh nolr-uvtdcnt prindph-s, it is 
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stronger still and almn^-t inconceivable ihat 
these same pi foci pie* should have 
forgotten lifter they hit el once bci'Oine 
known and LliiI been visibly embodied m 
ill t work* of ihe great masters. But ibis 
whs uciujillj? die ease at ibe comiiioncemmst 
of l tie Last century„ far at that time the com- 

I irehensson of the principle* just mentioned 
md been ket entirely, white the eomprelien- 
sirm of those more subtle aids which may 
be derived from color was wholly out of the 
question. 

Modify. To change the form or external 
qualities of a thing; t" shape; to give a 
new form nf being; us to mrsfify mutter, 

light, or sound. 

Mo Surd's Toning Process. M. Humbert 
dt- Mol&rd bus introduced this folio wing 
method of t-uLijiL'; prints: E-'irs-1 fix the print 
in dilute ammonia; then Lay it upon the 
bottom of a clean dish, uud tone It with 
<J indie cyan ids;” then dis-nlve 10 grains of 
evanide of potassium in 100 grain- ol elN- 
tflled water. and afterward ugiLate iodine in 
this solution uniil it assume* u violet tint, 
then add a few particles of cyanide to remove 
the color, Pour this over the print. It fe 
at ftr-t red, but quickly paSwn* to a brown, 
biatre. black, and gray- after which it be¬ 
comes ei laced if the action fo prolonged, As 
soon as the desire 1 1 tint is obtained |*>ur 
water over the print, and wash It thoroughly. 

Molecular Impressions. The remarkable 
relations existing between the physical 
s tractor* of matter, and its efleet uj^n heat, 
light, electricity, magnet bin, etc, f seem, until 
the present emtuv, to have uttravUd little 
attention,. TIluh-, take the two age ms, tight 
jtmJ pier t rinity i manifestly their effects 
depend upon the molecular organination of 
bodies r*u'iii", [tid to ihi-ir iuffeu Je ■ 1 -Ji:is L 

Enkr alone conceived that light may ho 
regarded f- a moveuit'oi or nndu Lotion of 
ordinary matter, and Dr. Young, in answer, 
hi-L id.I a* a unjtHt fonuidable objection. dint if 
thi* view were correct nil bodies' should ]*.*- 
seas the pnijmrtles of solar phut-qibuniF, or 
should be thrown into m state of molecular 
vibration by the impact of light just as a 
resonant laidv is thrown into vibration by 
the impact of sound, and thus give buck to 
till' sentient organ all cflect -iinilar to that 
of the original impulse. To the main objec¬ 
tion of Dr. Young, that all bodies would have 
the properties of solar pbasphom* if light 
consisted In the undulation of ordinary mat' 


tor, it may lx? answered that so many bodies 
have tins property, ami with so great variety 
in lL- duration, that non torwSal all may not 
have it, though for a time'so short that e!j<- 
eye rannnt detect its duration. This conjec¬ 
ture lm.~ been Buhstantinllv verified by the 
curly experiments of M. Niepce be Vic¬ 
tor, of which the following is a short 
rh u me: An engraving which lias been for 
some time an the dark fo expi-vd to sunlight 
a* to one-half, the other half lacing rove red 
by an opaque screen; it Ls then taken into & 
dark room. the screen removed, and the 
whole surface placed in close proximity tu a 
sheet of highly seu-Etive photographic paper; 
the portion upon which the light 3ms im¬ 
pinged is reproduced upon the photographic 
paper, While no effect is produced by the 
portion which had been screened from light; 
white bodies produce the grratesa effect, 
black little nr none, and colors intermediate 
effects.* While fishing at Font entry Mr. 
Grove Observed some-white patches on the 
ftkin of a trout, which In- «jh Siubfted had nut 
been there when the fish wil* taken out of 
the water. The fish having been robbing 
about in some leaves at the foot of a tree 
pave him the notion that the eflect might be 
photographic, arising from the sunlight hav¬ 
ing darkened the uncovered, hue not the 
covered portion of tin; skin. With a fresh 
fish userrated leaf was placed on each side, 
and (Jim fish laid down so that the one aide 
should be exposed, the other sheltered from 
light; lifts'r ini Liui ii- tiii' fob !v:i. examined, 
and li well.defiin'd image of Lire leaf was 
on the upper or exjutsvil pide, but none <m 
the under or sheltered side. The number of 
sultstii nci.s proved to be molecularly aftbeted 
by light ii su rapidly increuiiing thilt it by 
iiEj means unreasonable to suppose that all 
bodies aro in u greater nr less degree ehatigt-d 
by its impact. The *$*■<■!nr discharge alters 
the constitution of many giist- annoys which 
Et ispu-^ed ; and it WEisshnwnthat by psL-sing 
it th rough oil attenuated atmosphere of the 
vapor id iitiof<phonLi, tiiis eiciuent is charged 
j by the electric discharge into ibt alio tropic 
variety, which is dcjasiited in nutabli- quan¬ 
tity oil the silk's of the receiver, fn this ex¬ 
periment, the transverse IhlulIs or fillin' dis¬ 
covered by Mr, Grove, in 18o^ r arc very 
strikingly shown, TIlp glow which is seen 
cm excited electrics, such lc* glrc-s, in shown 
to he acculilfiLinicd by moh'L'Ular change. 
Letters cut in paper, ami placed between two 
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well-cleaned iffwpte of glrtss, farmed then into 
a Leyden apparatus 1 1 V sheets uf li 11 !'■ »it on 
their outer surface*, usd then electrified by 
connection fur a lew semmls with a Bnrkcii- 
knrf coil, had invtdhle images of this letter* 
iiLLpre-r'cd upon the interior surfacei, which 
were rendered visible by breathing on them, 
and at the same lime pcmumi'fitly •-c ■ ■ 1 1 > ■- 1 
by exfife-tm;, after ehetfi/ntum, to the vapor 
of hy droll no riv neid. Sd, again, if iodized 
collodion be poured over the suriiice ufgtoiw 
having the invisible image, ttml then treated 
els for :i |iltotop[ni|jh T and exposed to uniform 
daylight, the invisible image is developed iu 
the Collodion film, the invisible molecular 
change being conveyed to tile molecular 
hint, and rendering it, when nitrated, more 
sensitive to light En the parts where it bus 
been in proximity to the electrical impres¬ 
sion tliLLii in ihu residual parts. Here we 
have a molecular change, produced first by 
the electricity on I lie gloss, then communi¬ 
cated by the glass to the collodion, then 
changed in character by Light, and nil this 
time invisible* and then rendered vtdhio 
by the developing chemical agent, 01' the 
practical rcs-iifta to science af the moliN ular 
changes a t> l-.l i l 1 i 1\tL illustration Was afforded 
by Mr + Du In Rue's photographs of the moon, 
which aflbrdi,"], by 1 be aid of tile electric 
Limp, images of the moon, of six foot diam¬ 
eter, it] which the details of the muon V stir- 
fc.ee were well defined. The ever-increasing 
Dll tuber of ihslui) ■'•>-< of midvcuhir changes 
afford a bonndlii-s field of promise for future 
investigation for new physical discoveries 
and new practical applications. 

Molecule, A mime given to the very 
minute particle* of which bodies are oip- 
posed to be coiniKsori, but not so small ;lh fbe 
ntoin, which is tin- ultimate particle. 

Mtmckhoven's Developing Process, In 
this process sulphate of uranium i* employed 
in the same maimer as pyrogallie add, but 
r& [HI ring :l -horier expusLire than when sul¬ 
phate of iron is used. The pictures acquire 
extraordinary vigor; the development at 
first proceeds verv slowly, hut suddenly be¬ 
comes very rapid, and when complete, its 
further progress must be stopped by im- 
mer»iii' r the collodion plate in wEiter. 

Honiccnustereosccpk Glasses, This in- 
vciitiH>n, painted by Mr, T. Wliarton Join's, 
coUhistH of optical giassai giving 1 1 stereoscopic 
effect to single pictures of any kind viewed 
through them with both cyta. The glasses 


have n plane surface on Line side; on the 
other side the surface is CfUiOIVC, with II cur¬ 
vature such as would he formed be e l straight 
line which moves parallel to is>iTi" guided by 
jl parabolical curve. There is u superaddi- 
Lion to the gla*-e£iis now ik^criHed,nf a con¬ 
vex or concave power, according as the person 
using them is fcr-stgh Led or near-sighted. It 
h essentia] that the zjUunctt bn sn set i n the 
frame that the straight line which, by mov¬ 
ing |ta rally] to itself forms the CVliiulrrj-jmrji- 
bolie surface be perfvetlv vortical when the 
ebi-scs arc In-Id licibre rin- eyes. 1 1 - :i► 
ksmiiitial that the glasses be so set in the 
frame that their similar portions, as regard* 
the concavity, lie towards and from each 
other. 

Monochromatic Lamp. .V tamp fed uiiii 
a mixture of a solution of common salt and 
spirit of wine. It gives n yellow light, and 
tiuikcS every object i! I ti ruinated bv it appear 
either yellow or blueli. 

Monochrome, An ancient mode of paint¬ 
ing in which only one color i* used. The 
most numerous nioniiiiicnbt of this kind uf 
pai ntlng tire on tcrraH’^tta. 

Monocular. Having bin one eye. 

Monocular Camera. A camera with a 
single lens; principally used in taking views 
of lam La-apes ami still life. 

Monocular Vision. Seeing with but one 
eye. 

Moonlight Effect, faindseapes exposed 
by daylight but with mi urn light effect. To 
accomplish this the exposure Lt mode toward 
the sun (when in a cloud); it inunt he short 
an I with thL h smallest step, developed slowly 
with old or diluted developer, the action of 
which must lie interrupted before the half¬ 
tones became strong. The result in a harsh 
light-effect, exceedingly rich in contrasts. 
Moonlight Photographs. I*li■ -t- >gmj >1 IS of 
out-dnnr scenes may Ik- obtained at night hy 
moonlight hy Huffleicutly protracted exp*- 
sures. Generally, however, photographs 
showing moonlight clfecfc nre secured by 
photographing the scene with the s. 
sun in front of the camera, hut obscured by 
cloUtis, Preferably a day should Ik oilmen 
when the sky is full and broken up by well- 
defined cloud mosses. This gives brilliant 
lighting with dense imisses m shadow. 

Mordant, A Hpecie* of substances used 
in dyeing tor binding the coloring matter to 
the material In Ik dyed, so that washing, etc., 
cannot remove it. The mordant mo^tlvuseti 
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in photografihv in bichromate rtf potash, 
beattM kgbi disintegrates ft (Sn Tfoiog- 
mu/jp/ r»i /tiftrvw.) 

Mordant Washes, riolutions of mordant 
sulir-tunce* in photography ibr the pre- 
pjcnumn of veodtive papera. 

Mortar, Round jKjreelain, gin**, nr agate 
dish, rather shallow, for pulverizing -bo-lid 
IxkHc? with a pe-lle. 

Mortuary Photographs, Photographic 
copies of mortuary no- mortal*; inscriptions 
on tomlnstont-, church tablets, etc, 

Mosstype, An Americun modification of 
the process (Meissenbiich) for producing half¬ 
tone photfH-engravingic aevL-iod by the late 
John Calvin Moe,i F of New York. The pic¬ 
tures by the Musstvpe process are re mart- 
able for the brilliancy and purity of the 
high light*. 

Mother-Lye, Lye; lev; a liquid from 
which crystals have formed or separated, 

Motion Photo graphs, Carl An*eh fit a and 
other* have devoted ennsiclernble effort to 
tin photography of animals in action- For 
this jnirj)i *e they employ a buttery id lenses 
mounted upon a camera of peculiar con¬ 
struction, obtaining thereby a number of 
studios showing the various motions made 
by itnimnU in action. 

" Maun taut, A d v salibiante used to make 
a photograph ad be rc to a mount or card U 
bo tailed, Those moat commonly used are 
gum or pule iiiuriliigts^i.-li ns starch-paste, 
arrowni*it, gum. dextrin* India-rubber so¬ 
lution, liquid glue, and animal and vegetable 
;_ r i ‘Uiti lies. 

MountiEg. la photography, the pa.- ting 
of photographic prints upon uudboard or 
other material. 

Mounting Commercial Work. Mr. S. 1 - 

Courtnev employs the fallowing method with 
complete success: 

Immerse the albumen pilfer for fifteen 
minutes in a solution of alcohol, 3 pure.- ; 
water, I part; to which has been added a 
small quantity of spirits of camphor. The 
paper i* then drained and dried between 
Ed' itter-, The Hlcoiud solution tain be u*ed 
again and again. When ready fur nmuntiag T 
place both prints and album an paper in the 
fid towing solution; 


ALijJ-nL 
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face down, the albumen paper in one stack, 
the prim* in another; they are then squeezed 
to remove the surplus solution, ami stood up 

drain. The print* are then parted and 
bid on the back of the sheets of albumen 
paper arid well rubbed down; be careful to 
exclude all air from between the prints and 
the albumen paper. They are then laid out 
to flrv on clean cloth ur blotters. 

When about dry they will be found lobe 
Honiewhat wrinkled and rurlecl. Nuv, place 
them one on top of the other and weighted 
down, to remain fur about half an hour, or 
until ready for burnishing—when they have 
fir rated ouL Hat and are in good eundi tioci for 
the burnisher. 

Mounting Microscopic Fbcfcographs. M r. 

Wentworth L, Bcoti had (levied a very In¬ 
ge n Lou* plan of mounting microscopic ob¬ 
jects. He employs ns cells very thin disks 
of pure gutta-percha, with aperltires cut in 
the centre of each the sire of the interior of 
the cell required. The way to employ them 
is to warm the clean side, lay the cell in the 
middle and dab it down with one Linger all 
around, talcing cure not to soil the inner por¬ 
tion of glass. When cool, place the object 
on and cover it with thin glass lIic game size 
el- the cell, warm it again and press firmly 
down with a cloth. Trim the edge* if needed, 
and gum on each side of (lie slide a piece of 
paper a little larger than the cell and label. 
The same method may be applied to micro¬ 
scopic glass positives. 

Mounting Lantern Slide a. B< A ti /dt * s of 
the slide are similarly masked. The form of 

Fin. HO. 


until they are well saturated with the solu¬ 
tion ; they are then placed for mounting. 



4. Opcm-d and UuiiluxL 
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paper ti eflect this for the commonest shape 
of opening i* ^Iji’iwll Li y ■!. This. after the 
fiu'C! 1 i:ls been Well pasted, i-i placed nn a 
Idij-’O piece uf tiaiinvj; [he transparency, with 
covering glitf- tacked on with thin layer" 
of ^H-tLliu-'-wjLx. in-id v the corner?, ]- then 
imposed dice downward up*>n the mount, 
and brought to coincide with the square 
a u c n r The sides marked Vf and fl are 
then turned over upon it by lifting the 
edge- of the flannel, one after the other, and 
tins operation is finished by next lurttin^ 
over the Hide* N end s, Malts and binding 
strips are also nap plied in the trade. 

Mounting Photographs. Thi* i* a verv 
simple process, yet reoHiring care. The ail- 
hc-sivn' suhsdanee maybe mad* of gum-arabic 
in solution, or dextrin, nr starch made into 
paste over a gentle beat, The two latter are 
perhaps the heat on many accounts. The 
cardboard *nd ph-iurCc are- cut to the re¬ 
quired sizej thy picture is bud Gieo dowa- 
ward upon a clean board, or plate glass., 
ofthc itamc siw, und the ffUm or paste ap¬ 
plied with a brush until the paper lie- per¬ 
fectly fist and humid and the paatc is smooth 
aud free from specks or particles. The gum 
or pa? tc -1 11 tp E ! ti" it be si i th i □ as 1 1 l run over 
Uie edge of the paper, nor so thick as to 
spread with difficulty. 

Mounting Stereographs, in mount tug 
stereograph* something more is required 
than merely sticking ibetu to a piece of card¬ 
board at an arbitrary distance worm, tVhen 
tbu prints are properly mnuulvu and viewed 
through a urOjierly constructed Rterooecope, 
the effect of natural aixe and distance h» real¬ 
ized; but when the prints are Imperfectly 
mounted and view Lid through an i mperfactly 
obstructed stereoscope, the effect of natural 
and distance is not realized ; but in place 
of it the objects appear to lie of a very 
diminutive sijsc, mid to be situated at a very 
short distance from the apectutor. The proper 
mode of mounting stepepigraph" i" onit to 

(■separate the pair of picture* and trim the 
edges of each print, It Es accessary to sepa¬ 
rate the pictures and reverse them ; if ctiis 
w ere not dune the picture from the left Ht:ttion 
would la 1 presented to the right eye En (he 
BtfiraMujuf, nm I conversely, which would 
produce a pseudoacopic effect, Then trim 
tiicMii :t inches limb and 2* inches wide, and 
mount them an thm the central points of the 
pictures ftliat where the avis of the camera 
cuts them! are 21 indies apart, and const- 
16 


fluently, exactly opposite to the centres of 
tne twin lenses of the stercoamjje. By this 
method, when the lenses of the stereoscope 
are of the same focal length as those of the 
camera, t he true natural effect of sisw and 
distance is perceived on looking at the prints; 
through tiie stereotn-opo. This plan involves 
the necessity of reducing the bmulih of the 
prints, and therefore of cutting out some of 
the objects. This cannot he Ii piped, hut if 
h is of importance to retain litem, then 
lense* of shorter focus must Ik 1 u-ed, both in 
th* camera and in the stcrcfiscupe. .Stereo¬ 
graph* upon th lii albumenizcd paper uuiy be 
mounted sii an tu be viewed hv bmn-tuitted 
light ; :L]i 1 1 then by applying color to the 
back of the prim where it is required, and 
laying ii piece of tinted tissue piper on the 
back, very piecing effects may be produced! 

Mucilage, One of the pro xi« rate demon n 
of vegetables. The same subs tame ih a gum 
when hardened, aud mucilage ■■■, h rj in sm|i.|. 
it'm. S,,] i nii! in of gum-nrabic L- an example. 
The liquor which moisten* and lubricates the 
ligaments nud curtilages of the articulation* 
or print* in animal iMulies. 

Muller's Self ■developing Process, (^ee 
■iWAff/refop rVi«/ X^ffiticr /Viwb.J 

Multiple Films. In order to avoid the 
danger of haliiition in photographing interiors 
with window^, or Ii 1 1i:iji' again-1 ;l bright 
sky, plates hove been introduced commer¬ 
cially, coated with several film* of emulsion 
differing from each other in. sens i liveness. 
These are known a- multiple-coated plates. 

Multiplying Camera. ' An arrangement 
usually at the back of the camera, consisting 
of a number of ftuoet in the mith plane, 
aud movable into each other, lor the purpose 
of taking-a number of pictures in succc-s-ion 
on one nud the sjmie plate. 

Multiplying Device. An invention off), 
W, S. Kawson for multiplying pictures. The 
images jure- obtained by a series of small ad¬ 
justable mirrors arranged to receive the 
image alike, and all of which are photo¬ 
graphed at one time by the camera. Tim in¬ 
vention was iu tended to overreach the patent 
for the sliding pi at c-holder camera. 

Muriate, compound formed hv the 
union of muriatic acid with a ba-e. 

Muriate of Ammonia. (See Hyflmchlaroie 

*if AinntQn fo.) 

Muriate of Baryta, Composed of 1 part 
of baryta, 1 jcirt of muriatic acid^ and 1 part 
of water. 
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Muriate of Cobalt. Comp"^! of t part 
nxide of cobalt, 1 jiolrl of muriatic sudd. ;iml 
1 part of water. 

Muriate of Copper. A union of mtiriatir 
acid and copper lii tH]iul (ttrui, \\ e may 
always depend upon producing a photo- 
gmpliic (ropy of a leaf of a green colnr by tli*- 
followlng arrangement: Take a silvered i 
eopjier plate, place it in a shallow vessel, and | 
las v ihorcon a leaf of v. hi eh a copy is desired, 
maintaining it iti its position by means of u 
piece of glass; pur ttpoa it, so that the plate 
Uimii'ull li i hi 1 cL-.- may be covered, a solution 
of the hydriodate of potash containing a 
little free iodide; then expose the whole to 
sunshine. In about half jui hour one of the 
niu'-'i beautiful photographic designs which 
can be conceived is produced, of a tine green 
color. 

The fluid i- velltnr and cuts off nearly 
-ill the chemical rajs, allowing only of the 
free passage of the u» refrangible njvs; the 
must abundant being the yellow, This re¬ 
tards the process of soluHjiatioii, but it pro¬ 
duce? its complementary color on the plate, 
i'Sci 1 also Iltfurimlie .Si/fc.) 

Muriate of Iron, Proto^nittriate of Iron. 
This suit is prepared by pouring dilute mu¬ 
riatic acid nn iron wire' or clean iron filings. 
Tin- salt gives photographic pictures, but 
not of practical utility. 

Muriate of lame , T 1 1 i s salt, i a read i ly pre- 
pared bv enttimliug muriatic neid with jiure 
marble/ It is a very deliquescent salt* solu¬ 
ble in alcohol und water, crystal bring with 
difficulty in prism*, These crystals, when 
united with -now, produce a very intense 
degree of cold. The muriate of Imae givw 
photocrapltlc ]Mpt'ns, not particularly nimd- 
ii ve r deepening to * brick red in full sunshine, 
but is less liable to change in the fixing solu¬ 
tion than almost any other preparation. 
(See J fortfant Id fu/ir*. i 
Muriate of Soda, Common salt. This 
important compound h diffused throughout 
Nature, ihe mod common and principal part 
hieing made bv the evaponrtian of saline 
water, (Si L C Marti*jut Warh^\) 

Muriate of Strontia. Hus ift prepared in 
the same manlier sis muriate of baryta. It 
farm* prismatic crystal*, liable in alcohol, 
giving to flame, when burning, a red tinge. 
(See Mordant ffudaO 
Muriate of Tin. Chloride of tin. There 
are three muriate* of tin— proto-muriat^ j>cr- 
ris*r\ and mi-mariafe, 


Muriate d Paper, Photographic i-cipfr 
prepared with solution* of the osurintea. 
(rtcc Mordant I Y<> <t\ r*.) 

Muriatic Acid. A o weld gits consisting of 
chlorine und hydrogen. 

Myricin, TW tjurtion of beeswax which 
is insoluble in tilcolioL 

N. 

Naphtha. A compound of ii pert - carbon 
with li parte nf hydrogen. It ex'wy, native in 
many parts of the world, under the name of 
mineral nuphthu, rack oil, and petroleum, 
|i niny tic obtained by distillation from coal- 
tar, and may tie purified hy re-distillatiou, 
mixed with a little sulphuric acid. It Ls 
liquid ut common temperatures; requires 
nine parts of oxygen (or its combustion, and 
unite* with ether, alcohol, and oils. It has 
an unpleasant odor, dissolve* caoutchouc 
and gutta-percha, but does nm combine with 
water. It i* used in the dagnerrean process, 
in coaibiuatinn with sulphuric ether, to clean 
the plate. 

Naphthaiin. A vbtte, eirstaHimble, 
odorous, volatile substance, obtained hy re¬ 
distil ling coal -tar. 1 [ melts at 1SO 15, F., is solu¬ 
ble in alcohol and ether, und forms with 

nulphurie add ruljiito-naphthaiic si citL 

Napht h a I e n e-Bl u e. Indojihennl-blue. 
Suggested us a ss'unitiaer, in connection with 
malachite-green, for ortbochromatic photog¬ 
raphy, in plfleeof Asa line. 

Nascent. Th>- moment of birth or indi¬ 
vidual existence. In chemistry, the rWoaf 
one substance i* set free from another. 

Nascent State, To act upon a body in it* 
nascent state is to employ ft at llie very 
monteat of its formation, before the air or 
any foreign substance ini* had time to 
modify It, 

Natural-Color Photography. Since the 

earliest days of photography, efforts have been 
continuously made to photograph object*and 
obtain them in their natural colors. It would 
be impossible to detail In 1 -re the course and re¬ 
sults of the*e experiments!. The problem 
seems to huve been attacked from every pos¬ 
sible point of vantage, but. photography In 
[i:itund colors, an generally understood, n t ., 
the obtaining of negatives or positives direct 
which show their subject* in colors, bus not 
yet been accomplished. Pacing over the 
Work of nil except the latest uxpmTm enters, 
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iff rosy record the that in ISfli-ftJ, 
Profo-or IJppnuum claimed bi» have ob¬ 
tained upon a collodion plate a pbutdginpb 
ol the sjiectruna, showing she color* true to 
iroturf, Prof, Lipplftaim ban been followed 
by Lumh're Hrre. F, E, I ve*, after devoting 
many years t-n the -indy of the subject, has 
pitMuc&l a helhj^mphk'svwLi'm, i'i i Ml- 
ofu triple tntn4|ijtfency which, viewed in an 
instrument of peculiar construction, called a 
hcl iocLn mi< ►,!.'> ipo, gi ves the aubjcct a-** photo- 
graphed in r)i■ ohirsof future, fTO&*«flbrts 
arc said to mark the higluM achievement in 
this direction thus far accomplished. R, D. 
Gray has abso succeeded it] producing by 
chemical usd optical nutans picture* which, 
projected upon a screen, present the subject 
w colors approximating those of Nature. 
Other workers have nko contributed min- 
able and intcresting result-:; for details refer 
to the photographic journals of the past ten 
years. 

Natural Colors, Photography in. (St?- 

flriitjcfiitttii if t etc.) 

Natural Printing. (See Phnfoyrtn^y.) 

Naturalistic Photography, i. A name 
given to the wort ol sl cbe-s uf lihutegmpli- 
iT* who wet to 11 n kI LLt-c by photographic 
method- the results obtained by painters of 
the "impfiV-iiHse-l" school, Naturalistic 

Jtlnuugniplis., therefore, arc diaructerixed by 
luzaitLi-.-Hi of outline and difihsion of foe as, 
urn I are roily sharp in one plane, according 
to the naturalistic theory “that a picture 
-diould he its sharp sis the eye-see* it and no 
sharper." This school has many followers 
■ u England, hue doflft not seem to he m- 
-;■>!'■ led with favor by American workers. 

£. JiuiurafMtie Photograph*/. A process for 

taking dirvcl life—iso [■■ U-S r;iLtr- by Ibish-light. 
Bo Called because true to Nature in results. 

Nebular Photography. Photographing 
the debts be, such as arc found in (he mi Iky 
Way, etc. (See .U/ronsnuW 

Negative. A picture obtained by ex- 
]Mi'Ure in the camera and subsequent devel¬ 
opment, in which the lights of the model nre 
black and the blacks white, right and left 
being reversed. From this negative a pewi- 
tivc can lie obtained in n printing-frame or 
camera, i (.See ffaitu-f.) 

Negative, Albumen. The use of albumen 
as a (ilia ujHJiigla-:- for uegutivesqoriginating 
in (he desire to obtain a. tuonj even surface- 
layer of iodide of silver than the coarse 
structure ol" the tissue of paper will allow, was 


’tln> simultaneous discovery of )I. Niepce do 
St. Vicinr, of France, and Sir. J* A. \\ hip-pta, 
of Boston, Mass. The pioeem b conducted 
with simple albumen ht "white uf egg." 
diluted with n convenient quantity of water. 
In this glutinous liquid iodide of pfitas- 
siuiu is dissolved, and the solution, having 
been thoroughly shaken, is set aside-, the 
upper portion being d r&wu o(T for use, The 
glasses are coated with the iodised a Lb tun cm 
and then dried. Phi* [jurr. of the prey* -s is 
considered the most troublesome, the moist 
albumen easily attracting particles of dust, 
and being apt to blister and separate from 
the glass. If an even layer of the dried and 
iodized material on be’ obtained, the chief 
ddhoulty ol" the process has been overcome. 
The plates are rendered sensitive by uume^ 
sion in a nitrate of silver bath; "arc then 
washed in water and dried,and may be kept 
for a lung time in this state. The exposure 
in the camera inm-i he unusually long; the 
free nitrate of silver having btvn removed 
by washing, end the albumen exercising a 
direct retarding Influence upon ihe sensitive- 
iic-s of the imli.de of silver. The develop¬ 
ment is conducted in the ordinary way with 
pymgnllic acid. It usually reqnm-s one 
hour or more, Intt rnay be accelerated hv the 
application of heat. Albumen Negating are 
remarkable for elaborate distinctness in the 
shadows and minor details, but they do not, 
often potosa tile peculiar and charurieristie 
so flue— of tin we upon colbaliim. Thu pro¬ 
cess is well aiiapUsI for hot climates, being 
very little prime to the cloudiness* and Irreg¬ 
ular reduction of silver, which are so often, 
complained ot wiih moist coH odirm under 
~u« h ci if ntiistiin cis., A&wiw n /VofiroO 

Negative Albumen Process. Coat the 
plate with any kind of collodion, iodized or 
ua-irolizi'ij; wash well in ordinary water, 
drain, and pour un the albumen pr--pared 
with 


NUe of (VnjL^iiiin 
Esrrin hie of tMaslum 
HiUjr. 


* to s jrnii ns, 

] to |V, » 

2 drachm*. 


Chc the albumen as in the Fothcrglll process 
—first quantity, to drive off the water; second 
quantity;, w-jrk well over the plate, and then 
drain It well and tear it up on one corner in 
a warm oven or over the gas to dry, /j>tte 
in a bath of 

Mtrjtuof Stiver .... do emlus 

Am.,-Ada - , . , , au ramnna 

V ito* . * * , r , l HirKi, 
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WnA thoroughly—you cannot wash it too 
much—and rear'tip to dry i rs the dark. It 
can now be kept for hours OT months, 
till required, Erpow about double the time 
of wet collodion—say lands cap e leu-, _lo 
in, - fbcu*, full vLiUSlline, about t to fi mi in - 
nit-*. Drts.fijfj with h saturated snhiiimi gul- 
Ue at'id, and a lew droii* of u pW-grain dilu¬ 
tion ni irate of .silver, tty vary ing the quun- 
tity >.f 11 it rail- any kimi of tone van be got. 

A small quantity give* brown; more, hlauk 
W ash, ii\, and wll-Ii again, 'l he 
advantages claimed for thin proven-*; are, that 
It possesses* the peculiar bewutioa of plain «- 
bumen, without any of it* nuev^-sary diftiuul- 
tie« of preparation; the collodion coating 
tenable- you to pour'on the albumen wit bout 
trouble, and to dry immediately without 
drving long or fear of dust. It teeps admir¬ 
ably ; it work- muL'b ijuk-ker than plain al- 
bumen, mud vlo&r; C " L:I1 

develojjcd ns soon a* taken, or deferred until 
next week or month, and when fixed and 
wished is aa firm u any varnished picture 
can lie, and sip adhesive that you can hardly 
tell which side of the glass it bum. 

Negative, Collodion, t ’"lloumu :ls .ifmti 
far negatives was first recommended bv M, 
Le Gray, hot first applied by Mr, Scott 
A reber. and from its easo of application and 
other goid qualities, it tong took precedence 
of all other substances. The prowws fm 
usi ng eollodii in are simi lar to tluisc for albm 
]utm but thev present many more dimeul- 
th«, although these difficulties are mow 
midilv f^vuTtomc ihtn th^* of tiio oSbunit-'ii 
process A collodion containing a very 
small prtPiMirtion of halide, and yielding a 
blue transparent film in the nitrate hath, is not 
well adapted for negative!*. Pale opalescent 
films often give tn>n little iiuensitv in the 
high lijshir, and, unless, the nitrate bath be 
acid, dm not admit "f being etpcned in 'be 
camera tor tin- proper length of time with- 
nut cloudiiii-^ and indi-tin vines* i,t image, 
being produced under the action of the tie- 
vebqwr. The effect k m ■ wu as ' ■ .n darisat i on 
of negatives " b> also more liable to occur. 
On the oilier hand, if the layer of iodide be 
too Yellow and creamy, the lialf-umra of the 
image will often be imperfectly developed, 
K ik tTsat a middle [H»lnt between these ex¬ 
tremes is the best- A pure and newly pre- 
und collodion, although highly sensitive to 
light, dot* not always give, with one Bppu- 
eatb.ai of the developer, a sufficiently vigor 


oils image to serve ai a negative matrix, and 
this particularly in the most brightly illu¬ 
minated paiitK. But on keeping the eolhi- 
dion tbr some weeks, it becomes yellow, if 
iodized with alkaline iodide*, and a deemu- 
position takes place in it r which lessens the 
rapidity of action, but adds to the intensity 
of the negative. Grape sugar or glycyrrhi- 
itiu may be employt>ti to give Intensity to 
newly mixed collodion; but, as they have 
the effect of lessening lt& s«witiventsa and 
keeping qualities, they should be cased 
L'jLLiiii jUs|v. In taking portraits in the open 
air on hright days, and with a balii which 
has lk". n mixed 'for a con*[durable time, it 
will he rarely found that the intensity will 
Ikj deficient, and especially so it' rliu devel¬ 
oper be applied it second time to the film 
with a few drops of solution of nitrate of 
silver added- tu landscape photography, 
however, or in copying engravings, where 
extreme sensitiveness is not an object, the 
givcyrrli izin may sometimes, be added w ilh 
je [vantage, In order to obtain per Joe t opacity 
of Lbe blacks. When the use of thin sub- 
stance is resorted to, the mode of iodizing 
the collodion appears to be of importance, 
the increase of intensity being greater with 
the iodide of cadmium than wdh the iodide 
of the alkalies; the latter probably exer¬ 
cising a dccoiupteilug action. An addition 
of a bromide or a chloride to (he collodion, 
in ninall quantity, has ulsu a marked efftcl 
iii adding to the Intensity when elyeyrrhi- 
?.[ei is used with alkaline iodides. Sub¬ 
stances which produce intensity of the collo¬ 
dion image have often, if mid id in tun large 
quantity, « tendency to lower ilm half-tones, 
and prevent the darker parts of the picture 
from being sufficiently brought nut. The 
print from the negative is then pale and 
white or “i blkv." as si i* Irmiftl, in the 
high lights. Collodion in this condition is 
own preferred by the beginner, from the 
facility with which negatives are obtained, 
hut it'does not give the finest results. An 
i: Vi-i'ss of givey rrhmn in collodion has also 
the effect orintcnsilving with the precipita¬ 
tion of the iodide of silver, producing a blue 
and murky 1 film which is ascii-* lor nega¬ 
tives), A judicious employ merit of true 
iodine in collodion which Lai been previ¬ 
ously intend lied with glycyrriijjdn hsis a 
remarkable effect in improving the grada¬ 
tion of tone. Tla- excessive opacity uf the 
high Ll^hta is diuiiuished, and hence the 
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OjpenU^T fe enabled by a longer exposure of 
the sensitive pJjiti : to bring out the shadows 
and minor details of the inmgu with great 
diiflinotn^, Collodion prepared in this man- 
lier » 'Lou slow lor portrait*, eseepting in a 
strong light, but often give* an image having 
greitt round di>*s and stereoscopic effect. The 
iodine mill linnoriw sugar, employed ■■■■■!- 
jointly, tend iki to pn^urvo tno eltatruests 
of the pint*-, thi' Influence of the developer, 
and to give sharpness to the lines and dot-' 
of tmjrnrrina*, etc., which, with a new and 
sensitive collodion, are often imperfectly 
rendered. Thews adnwtagcs will be appre- 
eiated by the operator who has failed from 
working with a too feeble collodion ; hut it 
must Ur borne hl mind that alt -uftstunces 1 
acting as Lntensifltrn in fl i<- catfodfon have a 
had effect when the state of the Film is nut 
such ll*. to end Fur their employ menu The 
photo-iodide of iron lias been recommended 
us an addition to negative collodion, but it 
is not stable. (Consult Inpex.) 

Negative Bath. A solution -if nitrate of 
silver, in which wet collodion plates are i-en- 
siti/jed. 

Negative-lifter. To prevent contamina¬ 
tion by contact with the linger* in tunny 
photographic processes, it is necessary to lift 
the plates from the solution* by some 

Fw, 1*1. 



mcchanical means, The method shown jn 
the figure will 1 h? found available and h 
easily understood. The litter nr tongue 
should he made of silver wire, although - it 
may be made of any other material that will 
not contaminate. 

Negative Paper, Paper prepared tor the 
reception of nrgatir* /jcwo, Tiivre arc sev¬ 
eral method* fur preiHiring this pa|H*r, soim? 
of which are the fid lowing: 

Preparation of Nr-fatite Paper with the 


frxt'nti o f Pr>ftt'ituiri\ In a larg?*, flat dish in 
which the paper i* prepared, pour n sutti- 
mied Aolutlun of iodide of potstvium, FJuugc 
the ]im{>er into this solution, und let it soak 
from one to two minutes, according in it* 
thickness; after which Cake it by the cor¬ 
ners and withdraw it frum the bath; |m— it 
twice successively, and without letting it slip 
from your grasp, into a very J if ful¬ 
filled with distilled water, or, in ft+ stead, 
with rain water; then press it between sev¬ 
eral sheets of blotting-paper, until it is |>eiv 
fia-tly dry% -Submit It I hen tv I the a vr Lo¬ 
ll itmte, and to exposure, and jirfKwd after 
as Explained in other parts of this work. 
The preparation furnishes a very fine pr-sT; 
its execution, its wusge T la ingest rcincly easy, 
and ulmost absolutely certain. It E-. prefer¬ 
able to prepare the paper at the moment of 
executing the proof; the effect is more con¬ 
stant and certain.. The ps&bnr of the iodized 
]wiper intothe bath uf distilied water hu* [he 
effect of carrying off the iodine which re¬ 
mains at the surface of the paper. The 
pajxT, therefore,. must he well dried, and 
dried outwardly, sta to sjjeafc. by hii'Jiih of 
the blotting-paper, lie bare it is submitted to 
the aceto-nitmte of silver, without which 
the image will not be clear. All these 
manipulations may he carried on in brood 
daylight; the paper, rendered very dry* k 
|.iui together imp a pasteboard ens-e, mid 
it will preserve its chemical proporib's for 
month*. 

Pr^ui ration of Xrtpitirr fltprr >pith Sr-rnm. 

Iuto one and n half ounce* of serum m' 
milk, which is sEruined through line linen to 
separate the casein, stir the white of On eug; 
idler depriving it oJ' all solid nutter boil it; 
then strain it again through it papier filter, 
after which, upon cooling, dissolve in it :i 
per cent- of ils weight of iodide of potasdqm, 
ro use this liquid proceed in the following 
manner: Plunge the paper which i- 1.1 un¬ 
dergo the preparation, into the liquid, in 
which let it remain far two minutes, ami 
when it is very uniformly impregnated, dry 
hy suspending it with two inns [o u pi Lire 
of tape which k placed horLmtally. This 
prepu return is conducted in daylight, with- 
uUt any fnutjcular precaution; the paper 
can be used in the most flexible state; we 
then dry it with the blottimr-paper before 
■submitting it to the ueeto-nWe. If it is 
leaded for sub-equent operations it sin add 
be left to dry completely. Protected from 
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moisture and ilii'i, tliiH paper keeps alnni-t ! 
indefinitely. 

l*rtparuii(Rt of Xeejative Puper mtb Aibu- 
mt i/ T Beat the albumen cf eggs Ana foam 
ait,, which, fur t.iu.l white of egyr, mid dO 
drop* ipI’ saturated -olution of iodide ■ ,f po¬ 
tassium Ciii weight, grain*), and 2 drop-- 
,-af ei saturated solution nt bromide of patu^- 
sintn. We increase the si-iisiti vein's* of (be 
llI 1,lieei ill'*u# paper bv diminishing the pru- 
purtton oE' iodide and omitting the bmraidi* ; 
thuir- we rao bi-secnd to KJ amps of iodide 
to tin’ white <if am cu-g; the vigor of the 
vfiH'fc to be produced decreases according m 
tiie diminution of the themmal element in 
the preparation. We let it remain until the 
lijiMu return- u> the liquid albumen: If 
we donut find till:? liquid i**Jrfcertly clenr* 
we filter it. Wo e:in prepare Elds com¬ 
pound in many way#. It may be covered 
upon otic of it* tfurfaeen only with this lodixcd 
afbi.inien. without wlimb theremay hediller- 
rin’ts cl thic fciu-ss ill the coating, with bull- 
hie* of air upon its surface, If wo make 
iLH-c of piper too fine wo insure an easy prep¬ 
aration, by giving the sheets of | ; mjM'r u 
larger extent than the proof which it in- 
tended T" obtain: we then bend the four 
edf-vs sit right angle* and confine thpin by 
pasting with glue or eealinpwaii. The 
paper consequently presents the form of a 
tray. We lay il upon a gin— m obtain a 
perfectly horizontal surface, and then jH.air 
m the albumen, 111 order In guard against 
the lormutiaiii of air-bubbli-#, we introduced 
inldcspoortl'ul at a time of the albumen; we 
coiiimt uce at one of the earners and spread 
the albumen in the desired quantity toward 
the opposite comers; after which, elevating 
the "la-# ujHjo which the paper 5* placed* we 
give every side, alternately, a .sufficient in- 
ctinuiiuiL to convey the albumen over the 
wlude Interior surface; then, pouring out 
the eiciws. we pull down the rotted edges 
and U’Lijg up the paper by two pltw to a piece 
uf (.ape fastened horiMUiUilIy, in the same 
manner a# was remarked for tlie preceding 
preparation.’*. It i- not necessary to collect 
the paper until jH?rfaetly dry, which may he 
completed by holding it before a hot fin. 1 , or 
by ironing it with a very hot iron between 
several sheet# nf white paper, imrfwtly clean, 
which tattermode will be preferable, because 
it will better inKiire suioothne-*. This inificr 
will keep well a long time, 

PrtyufdiiuH nf ycgaiice P<iy r H’ifb Bromide 


of Io4wc t Ail liquid* termed accelerative-, 
used ]ij pimtogmpliY un silvered plates, hav¬ 
ing for their base iodine in combination with 
chlorine or bromine, will u]i-*vvcr for prepar¬ 
ing photographic paper. The preparation 
of the [wiper# by these substance* is not uno 
ceptible of general application; first, been use 
they do not give a superior result to that ob¬ 
tained by the preparation* with iodide of 
potuiO-imu; secondly, on account of the dis- 
,ig n cable odor wbleu il u-y ewdi e in the c mr»e 
of the manljHilftlii'nis; and dually. becuithe 
psjier* impregnated with chloride or bromide 
of indim? require to l* r Used immediately 
after their prcparation. At the end of » 
day, sometimes of an hour—the chemical 
clement# may In-* volatilized, unit the papers 
I o-o td] their photographic pcojuTtii-H. 

IW/vintfUrtM of SW/afire /Wprr irHfi r,V7, r . 

tine. Dissolve in 11 pint’ of hot distilled 
water, S8u grains of isinglas- nf commerce. 
Take of Uvi# sizing, still but. I ) j ounce*. 
Add 

to*] Ills of BrtftMain . , '40 unitEOv 

Bromida of tMtawlaiu r Si 11 

CliloriiK' uf *>*1 lam . . , 30‘i "■ 


[>et the mixture dissolve well, and then 
filu*r through a fine linen elotb, Ihst ibis 
solution, vet hut, iutoa large dnh, into which 
plunge your paper completely, sheet by sheet, 
one upon the (Alter, taking good cure to dis- 
porwe the air-bubldt-s Lb at n light bo formed. 
Irfavo the paper a quarter of an hour in tbi- 
bath; then hang it up to dry. This l* the 
origin til method uf adapt lug gelatine to the 
mmiiiliicttire of printing-out pft|tcr¥L It h 
ti' »w olMuletc. {S‘c ArAfoi;/pe t firowitU-, etc.,' 
Alcohoik PreparatioM for Xeyjniirt Pdjier. 
I obtain moreover ;i very good negative 
paper with the followingalcubolie solutions : 


No. 1. 1‘anf Alcohol at Sly 3 

CollodUon - - . . 

loJ Lilt 11 f r. iLaKiium 
Cyatilde of IVjLiiajluta . 
No- 2. AJeotio] m \XP . 

Cantotuir . . . . 

I ju' Varal s(i ;a lo ilsiUJe i , 
litdl'liiOf PuEuxkIivet] 
(j,‘auiitO of PoU*t,Lani| . 
VJuurlde of l*i i(ds-nin) 


1000 arutiLs. 
m - k 
Ut •• 

1 '■ 

tooa ■* 
ia " 
t> “ 

a J1 


The advantage which these |preparations 
offer is that uf permitting us to soak n great 
quantity of sheen at once, tbc alcubol pene¬ 
trating them With the grealeHt facility. 
When you have chosen one of these far- 
mulct# pulverize tlie salts nod resins, and 
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then ]ust them with tlm alrabol in the 
bottles, leaving them a day or two I a?fore 
using, lie careful daring the interval to 
shake tin.-in occasionally, i« Cmilitate die 
>"lutiou. At tin- expiration H>j' this time, 
should any matter remain undiisolvedj 
it mi'i L give yon no uneasiness; pour iln- 
liquid into a btc-in, Altering i( through 
brown jmper to clear it. Then souk all tue 
paper in thu basin, covering it over with a 
glas* to prevent evnjmrutiGn of the nk-nliol, 
and mate the [inter penetrate everywhere 
between the sheets. After a quarter of an 
hour withdraw them ra nnmr, drop them 
at once into the budD ami pierce (hem at 
the Mime lime with a silver needle in order 
to itriisg tliE'Ui on n pack-thread, which you 
attach t-i the walls 1 'nmi one side of the 
room to the other Separate each sheet hy r 
sliding them along the pack-thread, and you 
will find that you win prepare and dry u 
largo number oi' sheets In a little time- I'his 
paper limy hi' prcaervcd extrenndv ijood n 
long time. Tht iitvrr mhttiim for these 
papers may be prepared with 

Nitiwte of Sllvtft ffmiiat*. 

AcetEe Aetd r . , . 10 

hi*tilled Water , . . HB " 

Float the sheet on this for ahmii one min¬ 
ute. then by means of a phmy rod sink it 
under, withdrawing it in about five minutes; 
then wash and s[>ong& it anil leave it to dry 
between sheets uf blotting-paper* One very 
important thing mteA be observed : that is 
thi' non-employment of a bath which ha* 
become dtseulured with unimtil-hlaek. The 
discolomtitio sh'suld he removed with com¬ 
mon I'ijK-chiy.— //. H, Htit Hint}. 

2. A ’ktjufftv Pti icr T Paper con Us I with gela¬ 
tine bromide of silver emulsion, on which 
direct exposures maybe made in the camera. 
Before printing these pspc rs are made trans¬ 
parent by oil. Tat, etc. 

Negative Picture. The image of an ob¬ 
ject ih",‘el ii|m.hI and fixed upon albumen, 
collodion^ or other film nr prepared surfifccc* 

(Sen- .Vfflffrfidr,) 

Negative Proof, See Xtgato'e and Xc/ja- 
tirv Pictort.) 

Negative Solutions. The various solu¬ 
tion* employed in the negative processes, 
Thev consist Oi' the collodion, nitrate of sil¬ 
ver bath, the developing fluid, the hyposul¬ 
phite of soda potation, and the various 
washes tor i ixl icing jmper tor negatii'es. 


Negative Varnish, Every negative in- 
tended to he List'd as a printing matrix 
should be varnished; There ure quite n 
number of varnishes employed tor thin pur- 
|kjso t described in this work, for which sue 
Airrfitr | ocjo'.tA, /fcjjrrjia [ 'untPh t Damm‘\r 
SttiddiMm' tt I ujvj ink r etc., UOd 1 *m- 
ni-fh. Guta shellac dissolved to the proper 
consistency in alcohol make* an excellent 
negative varnish* for the hivlIhhI ufapply- 
varnishes to the negative, see Vurniihfng 
the Xt.$atire; TiirnwAj etc. 

Neomoscopo* A n mstruiiiei 11 i uvented by 
M, Bean for viewing pliouigriipJis or other 
similar pictures, ft consists of a oone- 
shaped case, with n part of one of the sides 
rcirtaviil io admit light, fitted with u flap or 
not, as draired, Tlie Jens or lettses uro fitted 
in the top of the apparatus, and, in some 
eases, dapj for forming, when raised, u dark 
chamber round the eye and glosses, are 
added. The bottom of the apparatus is made 
to slide, m ml eii it of its 1 icing entirely re¬ 
moved in order to view toms parent objects 
or others apart from the apparatus itself 
The Hides arc either made rigid or to fold. 
The inventor sometimes adds ll tsiekct, which 
forma a jnntof the sides *>r bottom of the 
apparatus, to contain photographic or uther 
rcpresentatiiJlM, 

Neutral, Inert. The term is applied 
when the peculiar nature of a compound or 
substance is rendered imperceptible* 

Neutralize. T 'o dost n iy o r render i n or t »r 
imperceptible the peculiar properties of a 
lujdy, by combining it with a different * uh- 
it tuncc. 

Neutralization of the Silver Bath. The 

silver hath frequently becomes too acid by 
use or accident, and requires neutralizing. 
To effect ibis, remove the solution to a wide- 
mouth jar from 6 to S timed the eapacl tv of 
the hath. It is nocssary to have the jar 
sufficiently large to avoid overflowing hv ilic 
efTervtweenefl of the lh|uji|, Urup into ih* 
solution, cautiously, hicurhonnjte of srwla un 
kmg as effervlicence continue?* uanl until all 
the silver La precipitated as a carhomite T Mtir- 
ring continually with n glass rt«iL la't it 
stand a few minutes, then pour orf the clear 
liquid; wiL-h the precipitate in four nr live 
waters, and mlisfiolre it with pure nitric 
acid* and fill up to nearly the original capa¬ 
city with nurc water. If the solution now 
proven alLaliuc to test pij^r, mhl ghicial 
acetic arid, drop by drop, until cumpMely 
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neat mliiEpiIi or the requited acidify is at- i 
tnined. Fitter mid return to your hath. 
AmUiff nifthad U to saturate the solution 
nilli ntidc <tl silver, let it stand for ;i >!iwl 
liuu:, nr over night, and then tiller. i-innr 
phoEitgraphere «#e the caustic elI ku L ilt- us 
preferable to carbonate of $uk or oxide of 
nilv L't. Aqua ammoitiic may be used t>i effect 
the neutralization, by adding it drop bv dm ip 
Em Li I the desired effect in produced, and 
alVnvjird filtering- 

Neutralizing;. Counteracting the acid re- 
action of a solution by the addition of ;m 
alkali till tiny balance each other, nr till 
h'st-paper no longer eh tinges it* color in the 
mixture- 

Neutral Salt- A salt composed of an 
equal number of equivalent*, fujth, of avid 
nnd base; ti salt in which none of the prop¬ 
erties of the acid or b;is< are penceptlble. 

Newton's Printing Process. This an ob¬ 
solete process effected hy development, due 
to Mr, JI , .1, Newton, 

Night, Photography at- (See Artifii-ini 

f. !*?ftf !»*/.) 

Nitrate. A salt formed by the union of 
nitric acid with a base, 

Nitrate Bath. A term applied to the mi- 
lution of silver in which the iodized film, or 
pn| h.t, is immersed to acquire sensitivem-o 
light. There are five kind-- of nitrate 
h:|tbs, viz,, the tKtfaiirt, the pottifinr, thcflzrrtj- 
mfrat? /or ptnin T, the amtrmtrfi-mtrtifr, 
also for plain paper, ami the ftfn!u mfrntfh^th 
for aJhuiiieniKed paper. The three latter are 
more generally known as nitrnit wtutirm. 
(Sec Xitrntr rtitutivt*.) The negate nitrate 
Ittiih should be prepared from the purest 
nitrate of silver which has b#Wl melted j 
(much of that add to photographers is adul¬ 
terated). If this imint bs neglected thp best 
collodion will fait iii producing an intense 
negative. Acetic acid mum lie added in 
minute quantity to preserve the solution 
from n Lift ready reduction by the aleohoi 
and ether of the collodion. Also, unless ihe 
nitrate of silver be quite pure and free from 
organic matter, clear pictures will not In- ole 
tamed without the use of acid. Acetate of 
silver hoa often been udvised as an addition 
to the negative nitrate hath. It is produced 
by dropping into the solution an alkali, such 
ns ammonia, followed by acetic acid in ex- 
t’LY-v The negatives arc re ride ten 1 blacker 
and more vigorous by this proceeding, hut 
<i-a pceially so when the bath is contaminated 


with nitric netd, which neutralizes itself at 
the eiq tense of the acetate of silver, thus ; 

A i eta to n l" Si I Vc r 4* Nit ric Ah - i ■ I 
= Nitrate of Silver -- Acetic Acid. 

As a rede. it will bo better tu avoid adding 
lice tote ot silver to the bath, since with pure 
melted nitrate of silver no nitric arid can lie 
present, and perfect intensity cun 1*0 ob- 
tained. When the both is saturated with 
acetate of silver, it is in a more reducible 
state, and hence, unless the glass plates ure 
very perfectly cleaned, black tines and mark¬ 
ings, the result of irregular action, will be 
produced on the application of the developer. 
Sol/irhniitm, u-r reddening by over-exposure, 

I?, also promoted by the presence of ueruue 
of silver. The formulae tor negative baths 
are various, and uillv be found under the 
various albumen, collodion and paper pru- 
ce*&jc* described in this work. Mr. Hurd- 
wick's formula is as JbSEows: 

Nilcmlfi of flitter . . . M Kraiws. 

tilaeLiit Acetic Add , - , |<£inimne 

AIouIihjL , , , , , 15 ntLllllHB. 

irtvUltol Water . 1 Buitotmee, 

The bath must he saturated with iodide of 
silver, and nitric acid neutralized if present- 
77jc Pfu-Hirr Altmir Hath* If [he ij iaterials, 
ure pure, ihe negative bath may be diluted 
down at the same time with the collodion,, 
when jKJsitivcs nm to Lie taken; but the eill- 
lovment of a very weak bath, :Jthougli 
iglily useful in obviating excess of develop¬ 
ment, has mullC dtsiulvantages; it become* 
□ece^ary tu exclude free nitric acid, and to 
avoid the employment of a collodion tu«> 
highly treated with iodine. tJn the other 
hand, with a strong nitrate bath, and a toler¬ 
ably dense tiliu of iodide of silver, a better 
result is nfiH'u secured by the use of nitric 
at- id- The seiirtitivt-m--s of the plates is im¬ 
paired, bu t at the same time intensify is di- 
mint»he«i. and the picture show* well upon 
the jiUfiavr;' of the oIll^s, \ t>c«- bath is lu t 
, tor for taking positives than nne that has 
lieeu a lung time in use- The latter often 
i:UL-cs htziwr** and irn-galar nsarkings --ra 
ihe film during the action of the developer. 
Thia is due pariLy tu the aieuaiulatlun of 
alcohol mid ether in the Lath, which L-mistii 
the h elution of sulphate of iom to ftaw in an 
oily immner, ,md partly tu the reduction of 
the nitrate of silver by organic matter. The 
presence of acetate m silver in ohjectwible 
m the positive bulk as producing solariantiou 
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ond inter^itv of linage; hmrc tbc precau¬ 
tions whirl! 'obviate im fivnuntio'i inuat be 
adapted- Acetate of silver in not formed by 
i In- .4] m [ 1 Ee add Et iim * >f acotic acid t* t b c 1 hi t h , 
because itrt {iiiriEiieHoTi under smell circum¬ 
stances would imply the liberation of nitric 
acid; bat if an alkali l>e ]iren fit w iH'iitral- 
ize the nitric acid. then the double liticom- 
position takes place, thus: 

Acetate of Ammonia - L Nitrate of Silver 
— Acetate of Silver 4- Nitrate of Ammonia, 

Acetate of silver lh :i wfctte daky milt, 
sparingly soluble In water, but yet snfticirntly 
to a fle e f the photographic properties of the 
Him, (Si'r ifeittmtiwifon of .VT/m/? B&ttr) 
If fused nitrate of silver Ik? used for the 

S sitivc bath, it is very important that the 
don should not be carried too far, or the 
solution will contain a basic nitrate of silver, 
and yield an intense, solarized, ami misty 
ffHMy> Tim positive tiltixte bath may be 
made by tbo same method given above 1 for 

the negative batli, substituting:one-twentieth 
of ;i minim of nitric acid for the acetic ncio- 
Fipr other formal k see -t tnbrvtypr, etc. 

In other portions of this wort the stlSt^i- 
Unity of the nitrate bath («o Mtnfbiitjf}, and 
of Ifo acidity (see Aridity of iht Xitntts Ba.ih\ 
an-treated ; but there are other conditions 
which affect it and the formation ot the 
ima^e in the film, which rtiqnlw further 
notice, _ 

SttUibttity of fiididf qf Sifrtrm the A > fruit 
Bat ft, Aqueous solution* of nitrate ot silver 
may be mentioned in the list ot solvents for 
iodide of silver. The proportion dissolved 
Ls in all cases small, hut it juereiEje* with the 
ttrcRtjik of tire solution, II mi attention 
were paid to this point, and the precaution 
of previously saturating the nitrate hath 
With iislide of diver neglected, tin? film 
would be dissolved when left test long in trie 
liquid. This solvent (sever of the nitrate fo 
silver on the iodide is well shown by taking 
the excited collodion plate out j»i the hath 
and allowing it to dry spontaneously, I he 
Laver of nitrate on the surface, becoming 
concentrated by evaporntioffl, eats away the 
film, si 1 -LS to produce il transparent, sjsittcd 
appmmie. In the Hohition ©f iodiite 
silver by nitrate of silver, a double salt is 
formed, Vhieh corresponds in properties in 
the double iodide of potassium nun silver in 
bid Ear ds-rvitt)yaffi by the addition nt water. 
Consequently, in order to saturate a biUli 


wiih iodide of silver, it, is only necessary to 
di---dve the total weight of nitrate of silver 
in a small hulk of water, and add to it a 
few grains of an iodide; perfect solutfon 
t&k«a place, and on subsequent diluting with 
the full amiaiui of water, the e*c«« of iodide 
of silver 5 s precipitated in the form of a 
milky deposit, whiclt mmt be filtered out. 

S-th-tiHn* * \rht*'h DcNimjxnrtht A drat* Hath* 
Most of the common metals hnvinu a -u- 
pertnr affinity for oxygen, separate die silver 
from a solution of the nitrate; hence the 
hath must be kept in glu^s, jtorcelnin, or 
gutta-percha, and contact with iron, cupper, 
mercury, vie., llllN he avoided, nr the liquid 
will he discolored and a black deposit fo 
m L'Lallie silver 1 utt- i | iitated, All do vel 1 >j dug 
agents such els gallic and pyrognllta acids 
the proio-snlte of Iran, etc., blacken the 
nitrate hath, ami render it useless hv re¬ 
ducing metallic silver- Cldorhle*. io*tides, 
and bromides produce a deposit in the hath ; 
hut the solcitmn 7 although weakened, uuiy 
again be used after paRing through a filter. 

]k-j H Kill pi Liu* cyan Liles, and all fixing :ig' 31L.- 
rill.. nitrate Ilf stiver, Organic mat¬ 

ter*, generally, reduce nitrate .►a’ silver, either 
with or without the aid of light, 1 bruise 
sugar, serum of milk containing casein* etc* 
blacken the hutb even in the dark. Alcohol 
and ether act more slowly and produce no 
injurious e fleet unless the I ii pi id is constantly 
tLX^Kised to light. These liiets indicate that 
the uitr.Lii.- bath containing volatile organic 
matters must he preserved in a dark place ; 
llIfstj that h should lie kept exclusively for 
-ensitizing the oollmlion plates, and not itscd 
for floating papers intended for the printing 
process. 

in thr XitrcttS Ihtth htj / Ar . Tine so- 
lution Jif nitrate of silver employed in ex¬ 
citing the collodion film gradually decreases 
in strength, but Cut sj quickly lls thfi nil rale 
hath used in sendlidag papers for 1 minting 
11 " the Limoi 11 Ll of tilt rale be ui h 1 iv et I !■> ■ fill 
ntt low as gii grains to the ounce of witter, 
eIih- dcrompoeition will be imperfect, and iho 
ei 1111 will bt? pale and blue, even with a highly 
iodized collodion. -V gradual aecutunlation 
fif alcohol and ether also takes place in. the 
hath after long u*e, in Lyinsequcnee of which 
the developing solution* ifow lew readily 
over the oollndloaized platr-s, and oily stains 
are apt to be proMluccd. Diminish^! 
Bftivenm of the iodide film Is srsmetime* 
traced to impurities in the hath when it la 
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very old and hn- kivn much used. These 
arc probably nf an organic nature and niav 
often be ] mi rt hilly removed by u^itation with 
km din or animat charcoal. 1 lie latter in, 
Il-im i-ViT. objectionable, living usually eon- 
tiimlmiled with ryfrtefi/r t*f /bar, which 
wbJmm ihc hath alk ll]eeiv ; nr l in tin- case of 
pttrijkij animal uJ l:i juCjjtLj with tFaee* of 
hydrochloric mid, which liberate* nitric 

LIriil Let lLie 11.LLLl, KvCIl 1 he ktiOliu ILfeLLV, J1S 

ll pjrvti miliary precaution, be washed with 
dilute aortic :icid to remove the Carbonate of 
]j[iji-, if any should be pnsent_ 

/hre Adda i/i Me JVIfrafe Bath, Pin mg ox» 
idizing agents, erieh a* nitric acid, greatly 
diminish ihe sensibility of the film, and 

hence I be Importance nf TelnqvilLg the free 

acid often met with in commercial nitrate 
of silver. The effect of even a single drop 
of strung nitric acid lil mi pjgbt-oum*' nitrate 
I ill 1 1 l [it appreciable; and when the propor¬ 
tion Is increased to one drop per ounce, it 
will lie ilillim it Ln obtain a mpiu tmprvsrioh. 
Acetic acid bn* far le** effect ujmn the *en- 
eitivenfi* thin nitric Lieid, and being found 
awful during the developnicnt of the image 
is commonly uinployL-d; but when great 
rapidity is required, it ahould lie added cau¬ 
tious !v, and in proportion very much h*ss 
than that in thcfeolutl'in known os the aecto- 
ni irate nf silver, which contains about one 
drop of glacial acetic acid to each grain uf 
nitrate of silver. 

fG itiin f hmiilifrn* of ikt Silih wAffA Ajffrt 
Xh^hpmrnt, Attention may lie called to a 
peculiar slut® of the nitrate bath, in which 
the collodion image devEdnp* unusually 
slowly, and 1 lli> a dull'gray metallic nppear- 
nnve, with an absence nf i n tensity in the 
parts most acted Upon by light. This con¬ 
dition, which occur* only when using a 
new iv-mixed solution, is thought by the 
author to depend ujain the prftn'ntfl of au 
oxide of nitrogen retained by the nit rate of 
silver. It is removed parti tUly by neutral¬ 
izing tin’ hath with an alkali; but more 
completely, bv carefully fu»ing nitrate of 
silver before dissolving it. "Commercial 
nitrate of silver has sometime* a fragrant 
smell, similar to that produced by pouring 
strong nitric acid upon alcohol. When smell 
is the en-M.% it contains organic matter, and 
produces a bath which yields red and misty 
pictures. Nitrate of rilrer which has been 
sufficiently strongly fiL-stsl to divompise flu- 
salt and produce u portion uf the bos lc nitrite 


of silver exhibits great peculiarity of devel¬ 
opment, the Image cOUiUg out l ll'tan Nille ■ 
ously und with great force. This s'emditiun 
ii exactly the reverie of that produced by 
the presence of acids, in which the develop- 
nienc i-s|uw :1311 1 gradual. In summing up 
the different conditions of the nitrate bath 
which affect the development of the image, 
a* many os fmn- might be 1 mentioned, each of 
which given :t run re rapid reduction than the 
one which precedes it. These tin- the acid 
nitrate bath, the neutral bath, I he bath of 
strongly fused nitrate of silver, and the bath 
ceutamiug timmwiiacaf nitrate of silver— 
which us quite unmLmagcable and producer 
au iiistLindineoiua and universal blacken¬ 
ing nf the Sim i m the application of the 
developer. Grenier intensity of image is 
commonly obtained in a nitride bath which 
has lien ll long time in use, tbnn In a newly- 
mixed solattun ; this may lie due to minute 
quantities nf organic mittens, dissolved out 
of the coIIihIliju film, which, having an af¬ 
finity for oxygen, partially reduce the nitrnEe 
of silver ; and also t.> the ueeunmlutiun uf 
aJvuhol LiuiE ether in an old bath producing 
h short _atid friable structure uf the Ellen.— 
//on hrirfi, 

tsoniytiim* the bath logs the plate, par¬ 
ticularly when new, from the pre-cnee of im* 
purities, and works badly in other reapcctH. 
tVlu'ii thu dillieulty is not retrieved bv tiny 
of the method* already given, sub raft the 
solo tiou to the following treatment: I "our 
the solution Into u clenr bottle, tie a piece of 
muslin over the neck, and expose it to 
*h inr for ime cir two r]ays, T]i ia will | tred| d- 
tate im*t of the Organic matter in combina¬ 
tion, and the bottom ami etdtw of the boLtle 
will be found In be covered with this ptirpie 
and brown precipitate. Filter the solution 
without disturbing the precipitate; test for 
alkalinity or acidity, and correct either in 
the aionucr already described. If upon trial 
the bath still gives imperfect results, pnup it 
inio an evaporating dish, ails! a Httle nitric 
in‘i-1.. boil ll down over u snnd-baEli and re- 
tiry-itallizc. Kedk^lve tin 1 cryataLs in jmre 
water sind make a fincah bath. 

Iodine in th> Xlfml' /Pr/.y Recently the 
use uf iodine in the nitrate Imlh ha* bean 
recommended and FAblm feibnrde has 
written a lengthy paper on the oubject 
Generally, wc endeavor to give the gmatrs.t 
prtwibh’ scns.itivenes& to the collodion film, 
and one of the must eElicaetuus meaai of ao 
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doinj; consist* in employing u silver bath 
saturated mth iodide, and quite neutral. 
Uut this neutrality exposes u- to another 
evil, which wf inevitably fail I into, if, at tin? 
same time, wo direct ail the other operations 
toward extreme sensibility; a general veil 
or % cover* the proof, and show.- iisclJ 
p ri tsci pally r ■ o t he nr■■ r -ftt*. i1 IP rv# rm a re 
those part* of the proof upon which the ligh t 
has not acted. This term will be found very 
convenient, for it designates without confu¬ 
sion similar elTtctkt by the -same word, the 
w&ii<?4 of the negative proof and the ifirrb 
in the positive or glfew- We mtiat resign 
otixNelvft!, therefor*-, to the loa ot *ome sen* 
slbility either by modi tying the whole |>nv 
ce*s or by giving To the silver hath a slight 
Heii I if action. M, Laliordc has found a new 
method easily put in. practice, ami which, in 
preserving the same degree of sensillve- 
oi'i-s in the collodion liltn, also giver, great 
purity to the reserves. This* method con¬ 
sists in introducing sonic iodine into the 
silver hath -.amrated with iodide ii-f -diver; 
about 1 pan to 200 parts of liquid. The 
bath is shaken from time to time; and after 
a contact of four and twenty hours, a silver 
hath which has caused the negative teliig 
wilt have become regenerated, no to spent. 
We cannot apply the ordinary laws »f chem¬ 
istry to tills niei; or nither, we must search 
deeper into ihc-si laws to find an L‘X[dnnation 
of it. For every chemist will consider that 
iodine in contact with nitrate of silver will 
remove the silver and set some nitric avid 
free; this nt-id would then act like most other 
acids, in opp*ising the reduction of the silver 
upon ihe reserves. Hut it i- fr»tirnJ that the 

E rnlonged contact of iodine with the silver 
alb. well saturated with iodide of silver, 
docs not cause it to Lose ii* neutrality; the 
nitrate bath containing iodine mav be heated 
nearly to ebullition withrmi utanitesting siib- 
SOqUt'UlIv any acidity. We can employ tlri- 
mean- if wv w ish to obtain in a few minutes 
the whole effect of the iodine upon the silver 
bath. However, when the iodine has re¬ 
mained fifteen or twenty days in the hath, a 
yellowish tint may be observed on its sur¬ 
face ; the Liquid then piiK-esse- sinu#tilllt^ a 
slight aeul reaction; but this tint has a 
secondary’ action which must be attributed 
to air contained in the silver bath. The yel¬ 
low lint manifests itself by markings which 
corrcep md to the grain.- of iodine where the 
imprisoned air ha* been drawn into s he 


liquid; ami if wo see a bubble of air formed 
on the surface of the iodide, we may observe 
subsequently that jt tuts disappeared, and 
become replaced by' a yellow spot. In mak¬ 
ing the experiment in a Hat plate inclined so 
41* to put the i-ndiue in contact with the air anti 
the liquid, some Iodide of silver will be 
formed around the fragments of iodine, anti 
the bath will lose its neutrality. From this 
we niiiy imdcratand that the iodine must be 
entirely immersed in the liquid, and that it 
U hot to withdraw it when iL ho* produced 
(he desired effect. It is ca*y to restore the 
neutral state of the (with by adding some 
carbonate ot silver. We can even leave an 
excels of carbonate of silver iu the silver 
solution without ita losing any of the proper¬ 
ties it owes to the presence of iodine- this 
fact proves atiEl more that they arc not due 
ir. nitric acid, clue we should have fo admit 
the fH currence in the body of the same liquid 
nf' (lie prolonged r-visit'nee uf two auhstances 
which mutual] v attack each other. Besides, 
we know that the feeblest proportion of nitric 
fteid diminishes much Of the sensibility ; and 
if the dose b- & little strong, the proof be¬ 
come* flat, because* it refuses to strengthen 
under the developing age at. When ihe 
niirate of silver LS not saturated with iodine, 
matters proceed differently; the iodine re- 
move*- r-jume silver ftfim the niirate, and seLs 
some nitric acid free; llu: iodide of silver 
dissolve* in the silver solution, which 
becomes very niiii. We mu neutralise it by- 
carbun&te uf silver, bill it is much better to 
di-solve the iodide of silver in the nitrate, 
and add the iodine only after complete satu¬ 
ration, The effect of iodine in the silver 
hath consist* probably in preventing that 
spontaneous! redact inn upon the sensitive 
film which often lakes place with the lumin¬ 
ous action! The silver reducer! in advance, 
called afterward the reduction of the nitrate 
under the developing agent, without any well- 
marked preference for the impressed parts 
when the first reduction has been rather 
-iriinc. causes a generalwhich really 
does not cover the image, :w it pre-exist*, and 
is formed jis. promptly as tine image. We see 
by this how important it i- to prevent thi* 
veil or fog. hi this modi fixation of the bath, 
it is remorfcsd that the proofs -olarijee with 
difficulty ; to do so, they would require much 
Longer exposure than ordinary, Polarization 
L- doubtiesw very often attributed to the sub¬ 
jacent veil spoken of above; them wc dirain- 
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j*]l tbc time 4hf cxpusllrv : llilis pursuing a 
bl» rntite from which we tun only emerge 
with mediocre p rc.M>E’^ in our hum is, Fholop- 
npliffH hiivt- kmg kmihVLt that we ihim hIiihk 
always flitribnif to the silver bath the itn- 
pcrfectiou' which t'lrmscu us sit keenly by 
[he olmttilJjjcy will] which they reappear; in 
Iodine will he found u powerful auxiliary fur 
Avoiding ne^t of them, 

f "h/orir . i fi*i in th r SifrMr Bath . The :lCc( in 
jiinl nitric Acid* employed io the nitrate l^mth 
yield variable results, which urn slue in ihcir 
volatility tend to their di e-mip .-ition ill pres¬ 
ence of the other compounds which are 
formed in the silver bat it by the fiction of a 
hijb [I'liLM nitnrc. It Is till' Diet which has 
induced iL Gaudin employ a fixed and 
'table acid, which would not, under any cir- 
cn nistnaces, produce u precipitate. L nder 
this relation chloric aciu i-ccupie* the first 
niTlk, Tile chlorates are aotulde Jikc the 
nit rail's, and when a silver hath is once pro- 
periv aeh tula ted with chloric acid, it always 
ret ill His the same avidity no [withstanding the 
convcnlratiinn of the bath. or even its com¬ 
plete dotieention. Chloric acid is obtained 
from chlorate of baryta; it is rather L'osily. 
hut jMi little of it is required for the purpose 
that tlie price l- no object. After making a 
saturated solution of chlorite of liaryta, f Lib 
phone acid is added to it as lone as a prect- 
pilule is form- d. This precipitate is snlphaEe 
of baryta, and the filtered scilntion is ■ ■ ti I■ ■ ri.■ 
acid in a slate of dilution lit f-r use. After 
preparing a neutral silver bath solution, M. 
l hi ml in employed at for nbrainiug ^proofs 
which came out wel] with a py rogallic acid 
developer more strongly acidulated fl lliti 
dkiuI, l- pm the midi linn of ten dropn per 
litre (ttl§ n, ozs.) of chloric acid the silver 
hath reddened litmus-paper in a very marked 
degree, and tin' negative obtained with the 
hath thus modified come out well with the 
same time of exposure, lie afterward in- 
creased the quantity of dilute chloric acid to 
the extent of 5 per cent, of the volume of 
the silver bath. A notable diminution of 
*crisibility was the result, hut infmlielv It-s* 
tbu if he hud added dilute nitric add in the 
mime proportion. The dimiuntilm in sonsi- 
bilitv apiMvorcd to he exactly similar to that 
prnfucvd bv acetic acid, inducing M. Gaudin 
to say that dilute chloric acid fa the best agent 
fur acidifying the nitrate of silver bath. 
Nitrated Paper, Paper prepared with 
nitrate of silver solutions tor photographic 


pUr]Hisi‘s, Nitrate pipers eon-si-I of four 
Mods: those which have been previously 
iodized, either fnr negatives or to print upon 
hy development. ii'U:L11 v sensitized with 
aceto-nitrate of silver isce AV^a/ov Ityttr, 

Ptiprr A i’t'O"' ■•■-, IJ-fimf Petf^y 
mid printing bvf DevetopnM»t \; wdotvpe pApet 
(*ce Oaiafyjit ); plain paper sensitised with 
ainmoiiin-nitrutc nf silver [sec Pwith* Print¬ 
ing PfiXm r *) t and nil rati ti albumen paper 
(see Athnntfti printing Prot-r.-s). These are 
ail described ami explained under the heads 
given. 

Nitrate of Ammonia. A combination of 

ammonia and nitrir acid made by saturating 
nitric acid with ammonia, A dilute solu- 
imrc of this salt in. employed for cleaning 
daguerm&Tpe plates (sec Craning fhr Pfntr% 
and, added to tins hypos uEpIiate of soda im- 
hition in suutll pro[iMi ;i'*n -. for determining 
the color of photographs upon glass and 
paper. Used in freezing mixtures. 

Nitrate of Barium. Ba( XO,)^. Wator- 

h-ss Liclahedmn-., stable In the air, soluble 
in water, insolubk in alcohol, U«il in an 
iron developer hir collodion positives ami 
as a test for sulphuric fleid in silver baths, 
with which It forms a white precipitate (sul¬ 
pha to of barium). 

Nitrate of Baryta, Nitrate of baryta 
may in- made by digesting carbonate of 
baryta in dilute nitric acid. It crystallizes 
in regular nctahtllrons t which dis'Olvt in 
12 parts of cold ami 3 i-r 4 of boiling water, 
but does not dissolve in alcohol. It may |>e 
aubstituied ibr the nitrate uf lead in the 
miration of nmto-nlirale of iron, 
itrate of Bismuth. The super-nitrate 
r>r biniiraie of bismuth U obtained by evap¬ 
orating to crystallization the Jltiid" which 
remains after the formation of the -uLmi- 
tmte. 

Nitrate of Camphor. Someiinn ^ esllctl 
nit of nunphor. It is prepared by discoloring 
L-amphnr in nitric aCH:i + 

Nitrate of Cnppet. A comhiantjnri of 
peroxide of copper and nitric acid, Ii is 
very deliquescent, and must therefore be 
kepi in :l lightly ground stop|icrcd iiotlle. 
May be o&ed an a quickening agent in tbc 
reduction of gla--* or |Ht|K-r photogriiplis, 
ut b nr a of nffieiubt practical utility to 
make it ftf importance. 

Nitrate of Iron, Ferrous nitrate, Fe 
I^O,i r Green, very soluble cry stub, oli- 
mined only fna diluted sohttion. Used 
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alone or in combination with sulphate of 
in.in as ,l developer for collodion negatives 
and positives. 

Nitrate of Lead PhfSO,)., U bite, 
water salt, ?pfj soluble in water, ^ frCLn 1 — 
time.- used in the negative silver bath tn 
make it inore sea-drive. This wait is cc^puiifl I 
of 1 part oxitie of lead nail 3 of nitric and 
His prepared In digesting metal lie lead m 
nitric aetd diluted with 3 part* ol water, ami 
the liquid to heal a? long a* unj 
effervesce nee ^idtbaei; filtering the eotu- , 
tinn jiiiJ evaporating it iill a pellicle feww) 
then setting aside, when, upn moling, 
rnt Llf will form, peft fhtdnodk Satin.} 

'Nitrate of Magnesia, This salt is com¬ 
posed of equi valents of nitric acid — 64 , and 
l of magnesia = 20 -r 0 waler — (. 9 XoJ~->> j 
— igs_ U is very deliquescent, and h sol¬ 
uble in alcuhoL Nitrate of magnesia has 
been recommended a* well adapted cor prv- 
Mrriog the BeBsatiireitesB of collodion plates | 
bv keeping them moist during iiut-ol-dour 
operation-, while conveying the place be¬ 
tween the darkened room and the camera, 
or fur a lunger time if required* The pro¬ 
cess is a* follows i The plate coated with 
i‘oHodton in the usual matin i-r i* rendered 
sensitive in the nitrate bath, in which it 
should be allowed to remain five minutes; 
it must then be slightly drained and tm- 
uhTM-d in a second bath, coiisL-Uttg oi 


Nitrate or Jtugneeki 
NltuUnt Silver . 

(i 3 «clnJ A- e i I c Acs! 
Wniter 


^ . i nances, 

, . la jreittis. 

. I dnufUtfl- 

, |5 flllllNT, 


and these left for about five minutes, then 
removed and placed in u vertical position an 
blotting-paper until all the surface moisture 
ia drained oft and absorbed ; thin generally 
takes place in half an hour; the place m:iv 
ilii'n be put away in a convenient bos unt il 
required for use, Before developing it will 
bn 1 fi mud advisai i Se ri * moist*.■ n the eol I ■ n I h ■>! 
tilm hy immeiwion in the nitrate bath for 
about half a minute, else the pyrogal 1ic 
acid nr iron solution will not How evenly 
over the plate. The fixing is conducted as 
usual. It is UedisiMiy In hUcCcs* that ihe 
ni trate nf magnesia Vie quite port; 

Nitrite of Potassium ■ ■ nitrate; 

nitre. KXO t H■-sagonub colorle*- prism-, 
free from water ami Stable ill tin air: f’du- 
hie in water, almost insoluble in alcohol 
Used with sulphate of iron a- develo|u?r for 
collodion positive*, and with mugmHtuui 


powder in the preparation of an explwive 

flash-light coincMiuiid. 

Nitrate of Silver. This h the all-Lmfior- 
lant salt to photography in the present state 
t,f [he, art- It js a compound of nitric 
acid und (diver, and may be prepared as fol- 
luwa; fat*/, from pure silver; trrootUp^ from 
coin—lhe first being the best method, a.- 
giving least trouble, 1, Dissolve the silver 
in nitric arid containing 2 parte of water, 
evaporate by heat over U saiid-bclli or spirit 
lamp tu i.iin.-'-hid fund sci the solution aside 
In cool and cry stall lie. If any solution re¬ 
mains after standing two or three hours 
pour it nlf. drying the crystal thoroughly, 
and again evaporate and crystallize. Keep 
the tw r o hitches of crystals separate, a* tb# 
tirst lire much tire purest. To get rid of she 
free nitric acid still present in ilicso crystal- 
re‘dissolve, again evaporate und crystallize; 
repeating the operation until (he crystals nu 
longer redden lilmus-pajier in ihe slightest 
ilegree. '!■ Dissolve a given quantity (if win 
(Mexican or South American cniu* an- chi' 
best) in nitric acid containing two parts of 
water, ;i3 bdb re. The dd U boiiig ndultended 
with copper, this must Im? removed as far as 
possible. To do this, place in lUc pmf sil¬ 
ver siilntLmi a plate nf copjior in size about 
2 h_v 3 inches,or use fimr or more (according 
to the quantity of solution) copper coins; the 
pure rueial will immediately begin in pre¬ 
cipitate, Allow the action to proceed until 
a low drops of common salt put into I he -li¬ 
ver solution does not produce & mi t tines*; 
siphon off the clear liquid closely ; wash the 
precipitate with water repeatedly until the 
water runs off perfectly dear; then re-dis- 
solve the precipitate, which is metallic silver, 
in nitric acid ns before, evaporate by b-al, 
□ nd crystallize in the same manner as lirst 
directed. The re-crystal I izutiin in this ease 
will, perha[i“, have to be repeated oftener In 
order to get rid not only of tin? free nitric 
acid, but idso any portion* of cnpja'r that 
inn v remain after the tir-t opemtism iiml 
, acU sol Lit in in filtered before eviporatioat* 
I ii both eases the purity maybe insured by 
/•Mi/iy. To do iIlh place tin* crystals in a 
dean evaporating dtsh (IVodgewood ware 
should be always u-i.-db ec»vcr it with a piece 
of ghbvL-, ami place ii over a rtry prnlte bent; 
in ii short tinn* the mass will commeoce to 
liqllcTy, and gnnluatiy the whole will become 
duid. The heat sh'iuld be continued until 
there ls not u - j L U1 particle in the dish, but 
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not !onf» enough tn cause any bubbles, us 
t j i m' indicates decomposition. A-J Muni -L-■ 
jiIL is r|ii 11i, - " liquid remove the d'sh o^ide to 
cool. When quite told diauil vl> the mare, in 
twice ite hulls of pure water, and rt*dy>:nl- 

I Lit: as before. 

In the crystalline stale nitrate of silver 
forms transparent and eolerlcsa plates be- 
longing to the right prismatic system. 
When heated lo u lempemttire lip-lew red- 
He--, it fuses readily—in the manner described 
above—without decomposition, forming u 
clear Liquid which HdiuiQv- 4 on fooling to a 
white, hard, fibrous mass* Its aqueous Hnlii- 
tif»n does net redden litmus-paper, hut on 
the contrary is said n» have art alkaline re- 
action. It has a diaagrecohlo, hittor ( metnl- 
Itt taste, and acta as an acrid poison tf ttibvu 
Internally. It .destroys organic mutter if 
exposed to the light. In 100 parts it mn- 
i-i in' G3.A2 parts of metallic silver, 100 purls 
nf metallic silver yielding 1ST.4 parte of nl- 
imit L nf silver. It iIihs not blacken in the 
air or light, except when In contact with 
organic matter or gaseous exhalations. 
Halted to redness it thotimpide 1 , yielding 
metallic silver ami various guoa, Thrown 
into red-hot coals it detonates, and tales 
fire wiled mixed with powdered ehureoal and 
struct: with a hammer. Heated to fusion 
with Jiine or copper it decomposes, but suffers 
no change if fused in perfectly clean iron 
vissel- if nn wafer i- present, fLic-] in 
contact with cop|jt>r T even in the dry state, 
it is reduced to metal, a change which also 
takes place if kept wrapped Up in pajw?r any 
length of time, N’ it rate of silver dissolve* 
in une part cold and half a part of hot water, 
the excess crystal lining out nn cooling. It 
dissolves ukn itl four parts of tabling alrte 
hot, the greater part, however, sr|«initin£ on 
cooling. It is insoluble Jn strong nitric 
acid, and is precipitated by that odd from 
ltd aqueous solution. It forms u crystalline 
salt with iodide of.silver, and in strong solu¬ 
tion dissolves ei 11 ideruble quantifies of thus 
and Hither insoluble silver suits. From its 
aqueous solution iodide of fkotos&ium or 
iodide nf ammonium tlirows down all the 
silver in the form of iodide of silver, which 
is sparingly .soluble Lu excess of iodide of 
pomsdiim, ami almo»t insoluble in nitric 
acid and atnEuonia : tho latter, however, turns 
it white. 

The nitrate of silver of commerce is some¬ 
times adulterated both accidentally and in¬ 


tentionally, hence it is. better for the photog¬ 
rapher to le-rt it where it in possible to 
do so, Nitric acid is a vo*y common adul¬ 
teration in the cheaper k3nils, and may be 
detected by the smell, and when strongly 
ad u [limited, by the corrosion uf the corks 
of tine bottles in which it i- kept. The 
remedy is to dissol ve, evaporate, and re-crys¬ 
tal! ire as before directed, until all acid smell 
has disappeared. Nitrifa of silver is el Iso 
very liable to be present in the fused kiio pie; 
this uiELy ho removed by dissolving, tiiiding 
a little nitric acid, evaporating, and crystal - 
15 1 . i ng. Organ fc matter is very' frequent1 v un 
impurity in the commercial salt, hading its 
way itt from ji variety of causes; the remedy 
for this is to fuse the silver. Nitrate of cop- 
I>er js also often prescut, parttcularly when 
the idt is prepared from coin ; the remedy 
is given in the •'■wrl process of nu, .iiufm tun - 
uhovtt. N itrate of jHsm-dum, nit rum of zinc, 
nitrate of lead, etc., are often added by the 
manufacturer, in order to enable Inin to 
undersell the honest dealer. Tbesn nmv be 
detected in the following muniicr: Dirailve 
» drachm of the susj>ected sail in half =in 
oancoof distilled water, and add pure hydro¬ 
chloric acid Lmtit no more precipitate is 
formed* agitate well, and filter off The 
solution will contain the hydrochloric acid 
which has been added in excess, free nitric 
acid resulting front the decomposition of the 
nitrate of silver and the nitrate* which have 
beam Used in the adulteration. This may 
now be evaporated to dryness, and If any 
solid residue is left it ahowr that an adulter¬ 
ation of some kind lb present. If yea want 
to know what it ls, you imist rlissolve the 
n-sidue in water ami add a drop or man of 
dilute sulphuric acid to it. when, if a white 
turbidity is produced, it shows that it has 
been adulterated with nitrate iif lead ; in this 
care add more sulphuric acid until no more 
precipitate Is thrown down, jind after agitat¬ 
ing I lie liquid again, filter it inioadi>nn elass. 
If. however, no precipitate has been pro¬ 
duced it need not be filtered. In either case 
evaporate the solution to about ode-fourth 
of its hulk, and then mid ammonia until it 
is in slightj-xeess; then add u lew drops of 
sulphide of ammonium, and if a white pre¬ 
cipitate be produced it shows that nitrate of 
zinc bus been present. If no precipitate 
appears evaporate the whole tn dryness and 
heat the rsiilue to redness until im moro 
white fuines are given off. Any residue 
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remaining I ml find, which will not volatilize 
at o temperature bel&W redness, will show l 
that on :il kali Is present, probably potash. 
If the bitter impurity only js present, the 
silver sa i may still be used fl -r inuking the 
sensitizing oolntJmi ibr positive printing; 
the only elTrci ivhi.ii j( will have being <u 
diminish the amount of silver present, which 
must bo allowed for by taking more of the 
salt. It may aitfj be used for making the 
nitrate bfltb lor all excepL the most delicate 
proco&e*. If nitrate of zinc be present, the 
soli will be lit for positive printing, but will 
not be suitable tbr the collodion process 
Nitrate of lead ^iml nitrate of copper will 
each of them render the nitrate of shyer 
unftl for awy photographic pttrjH»a. It i® a 
powerful etching fluid. (iSee KtMtht** and 
Wn r fr*) 

Nitrate of Uranium. 'Uranyl nitrate, 
ib y (\t)J a - 6HjO. Yellow prisms, decoin- 
loosed in the dir: soluble in water, alcohol, 
and ether. Used For toning gelatlno-brem- 
Sde of silver pictures (red-brown tone), for 
strengtEli ning negiitives Relies' uranium 
InteDfdfier), und for sensitizing uranium 
paper. 

Nitrate of Uranium Process, Thb b a 

process for positive printing, due to M, 
Ni£pcc de St. Victor, but improved by M, 
Chute froy, who gives the full owing formula 
tbr manipulating: 

Float a sheet nf paper si pm a bath con¬ 
taining both nil rate «i t" uranium and nitrate 
nf silver. The seuHiliility inereinw in pro- 
portion to the amount of uniniuni- A con¬ 
venient formula h 

Water ...... wifhWL 

MtraEij nr Silver . . , L 3 i Kmsns, 

Nit rats of UantKa 3 oenrea. 

The punier is to lai allowed to remain two 
or t hroe mi n u pw, and then dried. 11 may bi* 
exposed either in a camera or under a nega¬ 
tive, and the impression b to be developed 
by immersion ia the billowing bath ■ 


VViltf . 

Pr»i«tiL|ijaa at Iron 
TarUirk- Acta 

isLSi|ituJr:c Add . 


] ounce, 
lara ,ns. 
3 ( 1 ' ■' 

& rain Sine 


The image is rapidly developed, and ana 
he fixed by soaking in rain water. Ex¬ 
posure in the camera requires three or more 
minutes. Under [he negative it may be ex¬ 
posed from live seconds to a minute, accord¬ 
ing to the strength and siatLlra of the light; 


different lengths of exposure producing dif- 
f T-n: ■ ii-JI ■ - ■ -r‘ -1 nngth ami black ness. 
(See fmnmm Printing i Vr.irr■■■■■■'.) 

Nitrate of Zinc. Nitrate of nine is ob¬ 
tained by dissolving small pieces of xine In 
dilute nitric acid, which iwsa&ions a lively' 
effervescence. Heat it slightly and filler it 
to free it from the iron and carbonaceous 
matter it may contain. The liquid then 
gives, by ev&|M■ ration, crystal- in tne thrill of 
four-sided pfinns, which are deliquescent. 
TEjIs salt, added tm the iiH'tit- nitrate of h ilvcr, 
plays nearly the same part its nitric acid. 
It appears to slightly increase th> sensibility 
of the paper ami preserve* lie- wkites of the 
proof by precipitating inte the texture of the 
paper a white oxide of sine, insoluble in 
water, and which will close up all the [tor# 
of the paper. It must not be left !■ -ng in the 
Iodide hath, because the precipitate might 
be re-dissolved. In the alkaline solution. 
After taking the paper from the bath, hang 
it up to dry, and use it upon the ordinary 
aoeto-nitrale paper. 

Nitrate of nine* on m count of its deli¬ 
quescent quality, has been recommended for 
prolonging the tufusitivencys of collodion nn 
gliLss, Mr. BitHik#, who tlrsE employed it, 
rauiimmended tliar it should lie dissolved in 
a small quantity nf water, and the liquid 
paired over the sensitive plate’ lie unw 
gives the preference t i nitrate of magnesia. 

Nitric Acid. ITib acid 1 * composed of l 
part nitrogen and fi of oxygen. It mav be 
obtained by distilling saltpetre or nitrate 
of |iotash with oil ol vitriol. It is found 
abundantly in commerce; It is used in pho¬ 
tography te form the nitrate of silver and 
the chloride of gold, by its union with 
hydrochloric util It may also be em¬ 
ployed to blacken positive proofs, by adding 
it to the hy]Hwulphite of .oda solution. In 
a diluted state it is employed with rotten- 
sEi»ni’ to clean the daguvmdype plate; 10 
to 15 drupe to the ounce of wafer being suffi¬ 
cient. 

Nitric acid I* a powerful solvent for 
metallic bodies generally. Tu illustrate En 
action in that particular, as contrasted with 
other acids. place pieces of stiver foil in two 
test-tulics, the one containing dilute sul¬ 
phuric, the other dilute liitrie "add; on tin.' 
application nf heat a violent action soon 
commence;- in the latter, but the former is 
iiniitfivtd. In order to understand this it 
must be borne in mind that when a metallic 
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substance dLseolvca in an acid, the nature of 
tin' solution is different from that of an 
jiqiusms Solution ofsugar or -alt. If isall be 
hoili.nl duwii until the whole of tin- water low 
evaporated, the fait i* recovered with iitu|ier- 
r ms the fume as at tir-t; but ii' a similar ex- 
iKjrinient he toady with a Holm lion of silver 
in isitrLr- acid, the result is different; in. that 
ease atiMtfie Oliver i.-i Hot obtained on mip- 
o ration. but fillin'r nwuftiVd irif/i nrytjcn an*t 
niirirariil. both of which an* struGgly retained, 
being ill fact, in a slate of chemical combi na¬ 
tion with tlm metal. If we closely esmiunu 
lif elltt'ti produced by treating silver with 
nitric Hi-id, we find lb®fa to be of the follow¬ 
ing nature: Fir*t r a certain amount of oxy- 
Lo-n M itnparted to the metal no it4 to form 
hn *,rirfr T which oxide dissolve* in another 
portion of the nitric acid, producing nitrate 
of the oxide, r>r h hei it U shortly termed, 
nil rale of silver. It is the irwitihltify nt 
nitric add therefore—its pranfiHess to part 
with oxygen— which readers It superior to 
sulphuric and to iucmt acids in dissolving 
silver and various other BuhstnncC*, both or¬ 
ganic and inorganic. Excess of nitric add 
( f W- nitric am) in the nitrate bath tends in 
ir--r6i the aeiLsihility of the collodion film, but 
when judiciously used prevent-, tagging. The 
n it ri V add i if commerce 5 * of various st n-ugi bs p 
and as it is nectary in photography that 
the strongest and purest only should be 
u-ed. If It is necessary to mate a lest 
it may Inc done as follows: PI ace, say 1UQ 
grains uf die acid hi he examined in a glass 
Lubi', and if it bii a strung m id it is better 
to dilute it with six or eight time* it-' weight 
of pure water, und if solid or crystalIt/cd, to 
dissolve it in a like quantity. A weighed 
portion of dry, powdered carbonate of S'lda 
or poinS'Li, prepared from the crystal I ized 
caroonate, hv expiring it to a red In-at, U 
tin ■ ei gradually and carefully added, until the 
HL'iil is saturated, which is known by its 
ceasing to e tforvesue, and to redden I it runs 
paper, tlreat care must be.taken not to ex- 
ciHid the quantity aeeissury far this purpose. 
After adding each portion, the solution 
should be well stirrer! up, and as soon as the 
ftlem^i’i-ncu Ijeconn-i languid, the greatest 
caution most bo observed in adding fresh por¬ 
tion* of the alkali. The proper point 1* ar¬ 
rived at when the liquid rea-.es to retlffrn lit- 
miu> and dors not utter the rotor of fnrttirrir 
paper; if it turns the latter brown, tou much 
suda 1 i: l- been added, and the operation be- 


coimsi u«c]i>i. As -"on as the point of satu¬ 
ration or neutralization is arrived at, the re¬ 
maining carbonate nf soda Is weighed, and 
its amount deducted from it.- former weight 
will give the quantity consumed, every- oftl 
grains id which will represent an equivalent 
of real acid, .IruifAcc method is to dfcwolvt? 


10ti grains of the carbonate of soda or 
potoasa, prepared as above, in or SfXl 
measure* of boiling water, arid when cold, 
make the quantity up u* exact]v lwu meas¬ 
ures; ibis forms a test liquid, every 10 
measures of which represent \ grain of the 
dry carbonate, and every siugw* mens an-,, 
cme-lenth of a grain, This liquid must be 
applied to neutralize the acid, as described 
in the first process and the quantity con¬ 
sumed may be read off on the graduated 
tube. 

Jlitrite of Lead, Axotite of lead* Yellow 

[■ rystalr, Suaredv -ululde in Water, L.'svd ID 
the negative silver baih to at once obtain 
very strong collodion negatives with iron— 
also With gallic acid — development, 

Nitrite of Potassium, hi NO,. White 
need Icq soluble in water and deliquescent. 
Used in the preparation of silvered albumen 

n ier, that will thus keep lint a longer lime, 
fltrite of Silver. AgNI )_ White, nearly 
irmolable preelpt tii te, formedoy adding nitrite 
of pitaijs,mm to a silver solution. Id silver 
baths it ini parts keeping qualities to positive 
paper, 

Nitrogen, N. Azotic gas. Color-, scent-, 
and tasteless peiuutnvnt gas, found among 
uthers in air; sjjecifinally lighter than the 
latter. 

Nitrcglucose. Sugar treat-d with nitric 
and saLphuriu acids. Asma 11 nddic i on i >f tIsM 
organic substaliut" to c('llrnlion niaki-s the 
blacks in the negative more vigorous, but 
reduces setuitiveD^is. Used al-o in the 
prerNirettan of nitrogbicose pafier. 

Nitroglucoae Paper, a |«tpcr prcjuired 
with nitroglueofo 1 , then rfaltcd and nilvered. 
Formerly much usud for cnJargctncnt,-, 
Like albumen paper, it mav bv printed out, 
or partially, and then developed with gallic 
acid. 


Nitro-Hydrochloric Acid, (Hee AVco- 
Jfurwft'f . 1 f-u f. \ 

Nitro-Munatie Add. Thi* liquid is the 

r regia o.u" the nhl alchetnists. It is pro- 
dued by mixing 1 pare oltr ie ami ^ parts 
murlaric acid diluting an iquel bulk nt 
water. The oxygen contains l in the former 
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combines with the by driven of the latter, 
tunning water and liberating chlorine, ihus : 

no 4 +hci-no^ no-h€L 

The presen ce of free chlorine ecu fen? on 
tbc mixture the power rtf dissolving gold and 
jiletiuuiii, which neither nf die two acid? 
IKt-sesaes separately. 

tfttra-fTussides of Fct-issittm and So 

dlun. Common nitric arid is diluted with 
an eou.d bulk nf water* and when cold, pow¬ 
dered ferroeyjuiicle ot L potassium is. added: 
27(1 pari* of the Linhydroiir- Held to 422 parts 
of ferroeynniiie. It is then neutralized with 
Muilium carbonate, and on evaporation gives 
n crystallization of the ni traits of pota-Seium 
and sodium, together with the niirn-pmsside* 
The soluble mtro-provide*, by the produe- 
tion of a beautiful violet tint in the presence 
of alkaline hill phi des, atford a very lietirale 
lest for the latter. (See Print in ft.) 

Ultra-Sulphuric Add. A mixture nf 
nitric and -ulphuric acid. Tlii- mixture is 
employ d in the manufacture of pyroxylin. 

Nitrous Acid. N O*. An acid* gaseous 
at enimiLim terapenita re, Forms a variety 
ofaalt'. of which nitrate of lead, nitrate of 
pohL^ium* and ij unite of silver are of most 
im porta nee in photography. 

Nittous Ether. A ho called sweet spirit* 
of nitre, hvpaui trails ether, etc. It has a pale 
yellow color, a mixed odor of apples and 
ITlinpriun wine, sp. gr, of (1.347 at 60* F, r 
am 3 I toils ot 60* F.; it dissolves in about 48 
parts of water and mixes freely in all propor¬ 
tion- with alcohol and sulphuric ether. Col- 
Itsiion i- snppt-cd to contain u small por- 
tioii of nitron- ether, increasing i b rten-sibllUv. 

Nitrous Gas. t.), N it ric ovitle; d Eoxide 
of nitrogen. A color less gna, coloring a sol u- 
tiom of sulphide of imn dark. Erroneously 
recommended at one time as an accelerator 
in development, 

llodxl Points, These are sometimes called 
the centre* of admission and etui --ion. 11, 
in Fig, [ 42 , is a double-can vex ItOL*; O is 
its optical centre. Anv ray passing through 
the optical centre, a* ft It, emerge- on the 
other side parallel to its fijot direction* W 
Kb an explained elsewhere. If w r c now pro- 
long R and K in their first direction, they 
will meet at a point* P, the one nodal point, 
or the centre of admission, and if the emer¬ 
ging my* are al*n prolonged they will con¬ 
verge in :i point, P', the other Hnd;d point, or 
the centre of eudrcboii, We recollect that 
17 


in the pia-bnfo camera the ike of the image 
compared with that of tho object is exactly 
in tin." same proportion a- the distance from 
di screen to tie 1 hole is to the distance of 
the object inim the hole. These distances 
represent the two con¬ 
jugated foci, as there 
is no deviation of the 
rays from a straight 
line, and the two tri¬ 
angles width arv to 
lie compared, meet 
with their apices. 

But if we have a bi¬ 
convex lens (Fig. Hit) 
and A K an object, 0 
D ife image, it is clear 
that the conjugated foci are to he men.-mred 
from the nodal points P and P, and the two 
conjugated foci arc FF and FP—showing 
how erroneous it is to measure the foci either 
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frr>m the surface of the leu- or from the 
optica] centre. In a meniscus, (he one 
nodal point is situated outside of the ten- 
and the other one inside of the lens, lint 
in u pi aim-convex lens the optical centre as 
well as the nodal point are shunted where 
iht principal axis creases the curved side. 
The plano-convex lens Is therefore the only 
lens of which the focal length can be measured 
directly. If the plane side is placed toward 
a very distant object, ihe distance of (In¬ 
curved side to the im age is the principal for us 
Nomenclature. (See Cfc/ni™l &'onuM&t‘ 

iurr,} 

Non-Actmic. E ‘hotochi 1 »i ically t naet i ve. 
Yellow and ml lights arc mm-artmic, 
Non-Coincidence iof the Visual and 
ActinicToMb, A lens-defect constating Id the 
fai In re of t In; i ipti cal luj d chemical foci to ecu 11 e 
together in the same point free Aberration a nd 
so that, ifi*ne is guided by the optical 
focus only, the picture will lack abarpuess. 
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Non-DiatcrtEon, Thu first condition of 
non-dhdorttnfl. iri that the pencil-, of Li^h-t be¬ 
fore und after Lnnami-^ioc through tbo ten-, 
urc in the name right lines. If the lines are 
pam.Uel T or coincident, one important ter;. I i- 

... (H'ti-di-tin-liiHi l- £'ll I ill Jed. end u true 

image can be secured. If the object ia a 
circltT the pencils from it to ihs- Icon will 
represent the surface of » cone* and if they 
arc coincident when transmitted, they will 
form another come a section id’ which lit 
any part will form J1 lnj1 ' L ’ ir ^ e the 
object. 

The especial property of the optical centre 
in Um-C' M tbia, th at any nty passing through 
it experience* no angular displacement, but 
liflji its emergent portion parallel with ite 
incident part. 


Flu. 144 



The accompanying illustration (Fig. 144) 
deinonstruii - thi;- linlv—i e. i e', t F- , 

being nsspsctlvely parallel, to l> G, o' o',ami 
D" G", 

It would thus appear thui a common lens 
with a diaphragm excluding all [jcncilsi but 
th'ise passing through ite optical centre 
would fulfil this condition of non-distort ion. 
Want of flatne’-s. etc,, however, practically 
exclude such an arrangement, and oblige us 
to resort to compound lenses. 

The condition of roiiiridcntt in the direc¬ 
tion of reya before and after tnUttmEsaion is 
found in the pin-hole camera. 

So (hr for the first condition of non-amtor* 
tii,n : hut there I* yet another. 


The pencils transauitied must be such as 
would have met, if not refracted, at a cenmnon 
point. The reason of this in obvious after a 
little reflection. If an image were font ml 
by the action of pencils which were endued 
toward di iff rent termini, it would .-utter di*- 
tortinn, like that of it peii^HJCtive drawing 
made not from one but Jfum many pointe ui 
view. . 

As an Illustration,, we may compare this 
action with the eflert of combining, to hum 
nn Image, part of the picture of mi object 
set-n witli one eve with another part as seen 
lie the other, Now, a glniico at ihe cut will 
nfmw U’ that the pencils which Mi---- Lhc ■ *| ti- 
cal centre are not Hucb as would iui vo met lit 
a single jH>kikt, for while the angles of the 
different rays in the lens, WTth a common 
centre C, are in proportion to each other as 
their area, those formed by prolongation of 
1 a tf, l>' Q* r l>" G" toward ¥, as refracted 
ray-i, are in proportion m i-;h Il -'1 ln-r a- ltn-ir 
sim-s. jjSeo Opiif it Gruirfr) 

Ifon-Ha-Satipn Plates. 1'1 it>c arc gel a c 1 m e 
bromide plate-, mj prewired that the danger 
of habitbiu in their use is obviated. This 
preparation :oay coimLi'L of costing the plate', 
witli more than one film of emulsion, each 
film being of different seittitivenesit to the 
other-; or nf staining the emulsion with a 
colored dye w r hich will wash out in thedovel- 
oping-flxmg processes; fir of backing the 
g -iaiw side of the plate with nn opaque mix¬ 
ture or coating in optical contact witli the 
late-, Xondiflhitim; phueft-.n prepared may 

O obtained commercially. 

Hon-Inverted Glass Positives, Phun 
m m-i u verted glass positives may be tiblflincd 
by the following prociss; Gin.-- of uni form 
thickne-H must be uacd, a point easily at¬ 
tended to, Su pptwing u lot a aixtt-e nth *>f a n 
inch be selected; plane a rabbet a sixteenth 
of AH inch deep arnund the edges of the 
plate frame, so that the glu-s wlU Itc just so 
much nearer the -lide. Lay the plate in, 
trtfbdion *idt ir/>, and fin it place n not her thin 
plntc F to which mi all piece* nf triangular 
gla-s liavt- been neatly cemented m the four 
comers. Cli.p*e the Ih.hx and expose in the 
iMual manner. A rather longer expi'«ure 
will be required than by the nnlftuiry method, 
about 16 secoailn. to TJ, Blotting-paper 
eboold lie laid on the projecting comers ot 
ibe upper ghi-.^ plate, A rnethofl of colwimj 
bv which ihe picture can be v iewed from the 
gia.-^ elide of the jmaitive, which repre=cnt& 
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tilt hi tier in h'v- true position, has rvfvntly 
been introducml. The method h>J' pn -ilLn-i iim 
this result i.~ simple,. and, when wt*JI done, 
pfiiL'nW suuu-what tin- emJet of enamelling 
nn phis*. It depend* in the lieu instance, 
however, ui l the collodion film bring pe r me- 
able* Tints in sometime* the case in ordinary 
positive* taken with a collodion, the pyrDsy- 
J iit of which hits been mode nt oliigli telll- 
|H'riiturtj thu* giving a powdery liliii, Th 'm I 
pcnnejiblc film, however, is much best ob¬ 
tained by the ' 1 alabastrine pmcf**/ 1 The 
ptetuns having been vnrtusbed and colored, 
linil, if neifSAiry, varnished aind colored 
HiMiin, 11 little extra care being lined to ofla in 
brilliancy Lo the ramatUMns is tn he Viir- 
niiskcd once moretvitli " pen ri rating varnish, 1 ' 
provided For the purpose, which hua the effect 
of projecting the color thoroughly inn- the 
collodion Him; the result i> that the positive I 
when viewed in mi itn.- gin,-.- side present* :i 
picture ih vividly colored oa thu collodion 
aide. The effect may Ih- .■‘•till farther iw- 
pn.ved !>y guingover the face 3l£U3n with No. 

1 th“ah tiiit." li is important that those pic¬ 
ture- should he taken on tolurlw gin.-*. the 
ordinary green glass materially injuring thi- 
tuae oft In? picture. Ii must \m remembered 
also that the “ penetratlug varnishmate¬ 
rially alK*c[a the tints of lililliV of the colors. 
Thin’ ■urditieatEoll of tint mtl*t be allowed for 
in applying the color, experience dictating 
the extent of the croxlmcation to bereXjieeted, 
Without brilliancy in the color itself no satis- 
factory i tfthet can powdb Iy lie produced. Ye ry 
little idea can Ik 1 funned, while coloring ihc 
picture on the -urfiuco, of the amount ol 
depth or hriLhancy of color which will per¬ 
meate the libit, it is. ticvertlielts-, ol ihe 
utmost Imparlance to know this before ap- 
plying the J1 penetrating varnish." An itp- 
prnxinijtte idea may k jonued by examining 
the hack of the picture after each application 
of the alabastrine furnish, before it ha.- dried ; 
from its* appearance then Li very good hirst 
may be formed of the depth and 'lint already 
obtained. To secure the bent results some 
part- of a picture W i ,1 require u h irt" repeated 
a| >pli cati t .ns of color than other * + 1 h U depend¬ 
ing on the class of picture and intensity 
required. 

The following general suggestions will lie 

found Useful in many cjl-i-s : t Ylor The ffi - li- 

tinw four times, watching the effect at the 
back between each coloring, while the \ amish 
is wet, to n-c that the cold gray of the photo¬ 


graph i* yielding to the warm heallhy hues 
of flesh, and that the exact tint of the coin - 
plexion U living attained; the hair will 
require coloring: oaoe nr twice; the draperies 
some once, iouus several times, depend itifC 
i l pi ■] i the nature of the color and the amount 
oj‘ iiUfusity thsiircL A- a, general rule 
Ijiickgrouiuht will only require coloring ones; 
additional effect mny -umetiiiies lie gained 
by rejfCitted colorings; bill great rare is 
reqwired in attempting this, us the extensive 
mass of color in a background is sumi-iimo 
apt to lie moved by the vstmish, und rtm on 
to llic luce, etc. \VluTC once I - sufficient, it 
should he iltme last, oe there is no danger of 
the hiIot being disturbed or nuiniii^ on the 
applicattuii of tile w net rating varnish/' 
The duiigt-r of ma.ssi?s of color -spreailing or 
running by repeated tarnisbing is flip chief 
risk to lie guanltfd against, and earn must ho 
taken before each ndditionni uppliejitioa of 
the varnish, to see that no lousti color rtv 
main* on the surface of the picture, but tliat 
all the color applied is thoroughly worked in 
and incorporated with the surface. These 
picture* sliould lK‘ backed with velvet of 
maroon or violet tint, instead of Hack var» 
dlsI'i. They should ofaxitfa he covered with 
aytork** instead of green glass. 

Norris' Dry Process, (riee (..‘fhtbir lt?>j 

/Vofflw.) 

Notation. {See jif/mbntic 

O. 

Obemotter Paper, A chloride r>l' silver 

gelatine paj^r with free silver, prepuml 
after L H Ohcrnettcr’s hxrmuhi. and used 

ffir prints. 

Otjernetter'E Ungraving Process. A 

negative i* [aki-n from the original, and this 
negative itself i* converted into a chloride of 
silver jpositive, ttiitl then placed in nujUicL 
wirh a i^ribctly ftnt plate of copper. The 
quantity of chloride of silver tb^io deposited 
upon the metal carrcswauls exactly to the 
intensity of ibc original—in tho darker parts 
there is ll d> ii- r, in thv brim-r part- u 
slighter deposit, By a simple galvanic prt»- 
eess (immerainn in a galvanic cell kept in 
action by two of the srmillt&f kind of dvtiamo 
machines) the chloride of silver it dii'inn- 
pmted and replaced by a soluble chloride and 
racial lie silver. The copper plate is thu* 
hollowed <jut f the depths corresponding t., 
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the amount of chloride nf sil ver at each place 
on tho plate when placed in the cell, 1 bun 
ihr amount of light ami shade depends abso¬ 
lutely upon the proportions of c liloridc r.t 
silver pre^.'iit i«u tliat picture, and does 
not depend at all u|H>n the mney of the 
etcher. An advantage Herr Obcraetter 
diuiai for his pn«;i-^ nt t I hut while usually 
several weeks tire required to prepare a print- 
in g plate, he can, given a jjeriect original. 
prepare the Largest size of copper lichtd met 
printing plate ill a couple ol days, front 
which iti.OOO prints can be gut, the list us 
good a- the fir>s, Of course, hucIi a plate re- 
quin's to he frequently re-sieeled. 

Object. Thai about which any power or 
facuhv is employed, or something »PPre¬ 
bonded or presented to the mind By sensa¬ 
tion or imagination. L hus that quality nf i he 
kmc which is perceived by the sente of smell, 
U iiti object of perception, When the oijVw 
Is not in contact with the organ of *rn*t\ 
tliere must be some medium ihnmgh which 
to obtain perception of it, "the impression 
v.h fob objects mate on the senses must be 
bv thie immediate application of them to the 
organs of sense, or by means of the medium 
that intervene* between the organa and the 
object*. 

Object-Glasses, a term used by some 
writer- 1o di dgnute the lentesof the camera. 
Ali combinations of glasses, the effect^ of 
which is to convey the rays of light piping 
through them, | wuseas the property of giving 
on the opposite side a reverted image of any 
object placed Indore them, The axis of a 
lens is that mathematical line which joins 
the two centres of curvature of the two siir- 
ftccg. If the object is situated beyond and 
opposite mm of these centres, it throws par- 
all e l mys* upon the leas, which, parsing 
through, fiirm tin image u|joh tbe axis, at a 
point which i* called the principal hicua. 
The distance of the frame from the lens is 
called the focal distance. I f the object i- at 
n great i cm**trial distance, the .image is 
firmed a little further from the object glass, 
but very near the priitciiml locus, . If the 
object ■ placed nearer the lens, the image L* 
formed farther oil', ami etuiseqmmtly rotluc^i 
in & | 7 J -; mill the nearer The object i- placed, 
tlu' smaller tiie image will be until It reached 
double tin 1 principal fieal distance; the 
image i.“. then nf die same size, and at the 
some distance as the object. Then, when 
the object is placed between the principal 


focal distance and double that distance, the 
image ht. formed larlween the double focal 
distance and infinite space — the image lailng 
enlarged ns the object approaches nearer the 
itH'Us. SVhen the object i~ precisely at the 
principal focal distance, there 5* no longer 
an image formed, in eou^eqnence id the re¬ 
fracted rays being |jsmilh:l with the lens; 
and again,* if it Is situated between the prin¬ 
cipal local distance and the lem, we can no 
longer have an image, il- ihc my* are diver¬ 
gent. The** 5 principle* established, il i.-ea^y 
lor the phoiogrripher w r ho undej^tami* the 
focus of hi? olijecl-gl:L— to determine with 
considerable exact hits* m what distance he 
should place hi* camera in order to produce 
uu image the nizc dft-ired ; tor, knowing the 
focal dtHitsince of hi* lens, he will call to 
mind time, in order to hi.' able to produce 
the image naturally he should place it at 
double the distance from the principal them. 
Suppose this dlatanee to bonne yard; tin' 
object will be placed at two yards and the 
image will be formed, al two yard,-, of the 
game dimensions a- the object. The opera¬ 
tor will remember that the nearer I he object 
is to the lens, the larger i- the image; chat 
is, if the fofittsof thL' ubjet't’g3a~- IH of two 
inelu's, the object will be pi need at twice 
that distance,or lour inches; and the itnage 
preduced at four hirin'* trill be of the same 
sine a? the object if (lie object is placed at 
live inches, or two and a half times tile dis¬ 
tance of the focal image, the image received 
will W two-thirds the size; if it lie at *ix 
inches, or thrice the focal dhtiuice, the 
image will he half; if it hi at eight inches, 
or fonr times the focus, it will be two-thirds. 
It is tim* evident that (he denominator of 
tlie fraction which expresses the dimension 
of the image e* equal to tin- number which 
indicate* how many time*, Ii^odo, the focus 
is comprised in the distance between the ob¬ 
ject and the leu*. 

The photographer will remember-that the 
larger the object, the lews luminous will be 
the Image, and consequently it requires u 
greater length of exposition. He wifi call to 
inimJ that among several ubjoCt-gkiss-es, of 
thf wimt CXm*frurtian, that which hm the 
?horo-*t focus .-In. mid he must rapid and 
sustain the greatest angle. Thu*, the 
wfifittm objeet-glasse*. which have only 
3,12960 inch focus, sustain an angle of 43 
degrees; and an object-glass of 91 _ infill 
Ibcui cannot embrace a field oi extensive a* 
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the other. Then- principles are not only 
necessary to determine the dimensions which 
should be gives] to tin, 1 dark rami-ra. but I'oE- 
1 1 tw Eng vo propose to show bow view*, de¬ 
tails uf architecture, and very small object*, 
win be produced, very much enlarged. For 
tKi- purpose, d iapliragm.* are iudLsponsahh’! ; 
they arrest th c more oblique rays, and pre¬ 
vent the diffused light from entering chc 
camera. The distance which separate* the 
diaphragms I'nniL' In- Inn* and their apertures, 
are established by certain rule-. 'The pro¬ 
portion* established are these: The dia¬ 
phragm is placed at aii i L|tial distance of 
one-seventh of tEic fia-ul distance of the ob- 
ject-gke**, and it* aperture is one-sixteenth 
of that focal distance. The ojiemtar would 
then do WTOng to tnefCOBO the of the 
aperture of the diaphragm and change it* 
distance from the object-glass, Apart from 
the slowness which yea LtLis from a wn*H 
at term re, the image will be more distmct. 
We cun then only Limit the aperture a* the 
angle- of I he image begin to be obscured, 
Thi* wiU prove "liat it ha?! obtained it* mint- 
m a m, W hat we have said of the diipb ragnis 
tor rjjniflnis with only otic lea.*, cannot apply 
to the larger sire's generally used for portraits, 
and required to operate quickly. These are 
employed without the diaphragm*. -Vo mat¬ 
ter what the sijtJi- of the objdct-jjlas*, it should 
have a diameter in conformity with it- toe it* 
—or, in other words, that which ha* the 
large-i toe Us should Imvc the greatest diam¬ 
eter. 

Objective Lens, The on tal-eased system 

of lenses on the camera front which projects 
the optical picture of the model upon the 
ground-glass and respectively on the settsi- 
live plate. In a telescope or ndcrnsccipe the 
front lens is eal led the objective. (The differ¬ 
ent objective construction* are considered 

LIJ11!■-r lEieir rtepective beads.) 

Oblique Kays, (See Light.) 

Obturator, A French term for the bras- 
coi> which covers the front end of the eumeru 
t il he. 

Oil. Presumably a coin hi nation n f organic 
m-idri with it glycerine base, There are solid, 
volatile, and el he reiki fiiis- Almost all art 1 
liquid at common temperature, more or te.-s 
viscocK and insoluble in water. Mi<-t of 
’.h. m. when exjuMcd Op light and ait absorb 
iff cut quantities of oxygen ami drv Up. 
forming si gummy varnish. These drying 
oil? {liuseed, nut, and poppy oik). ire u*rd 


much in painting and fir varnishes; fatty 
oils I for instance, palm oil), do n-it dry up, 
but l s'eotne rancid and add under similar 
conditions. 

Oilcloth Transfers. To transfer ainbro- 
types from the glass to oilcloth. (,Sce i.o- 
troftfwj 

Oil-Giro and Photographs. A term ap¬ 
plied by Mr, Tjitum to his |mK»s* for render¬ 
ing canvas susceptible to the photographic 
Impression. This process renders the oil 
preparation up>u the canvas inert Jbr the 
time being, and the cbemicsils used for the 
pho'tognipnic impression ure applied with 
the HJLtise facility a* nyxm paper ; alter file 
impression is finished and carefully dried 
the canvas can bo restored to its original 
oily state, and rendered even more suscepti¬ 
ble of receiving the painting in oil than in 
it* original state, a* it prestenta a mure i'(h:dy 
surlhc? a Pot thi* treatment 

Oil of Cinnamon. A volatile uil extracted 
from the barb of t li >- cinnamon tree by macer¬ 
ating for several days in salt water. It is of 
a yellow or reddish color and very aromatic ; 
nitric acid converts it into a nearly uniform 
crystalline mass. 

Oil of Cloves, From clove* well snaked 
in and distilled with salt water—the di-uillcd 
water, after depositing its oil, being returned 
three or four time* into [in' sill] ou the -unite 
cloves. It i* colorless nr palc-vellnwish, 
strongly 4 1 1on ms and urn matte, the oil (if 
elove* b fn i j m-aicly adulterated with i lifer lor 
essences, especially those of pink* and ulove- 
giUyiiiiwera, and often with castor eiL The 
specific gravity of the jiure oil is 1.055 to 

loot. 

Oil of Coil]. I free .Yrr/'AMaand l\tni> uni.) 

Oil of Lil vender. SI : i dc l ri »n i hi v. ad' • r 
dowers; it is of n pale yellow. wiy fragrant: 
Hpu gr.j 0.877 to 0,9Oo; the lightest is the 
best. 

Oila—Volatile or Essential, V ■slat ilb 

"ik arc diiviiy obtained from the dowers, 
leaves, fruit, seeds, bark, and root* of plants 
by (I is til Hag them with water. They are 
used in photography, in ilie manufacture of 
varnishes, and as preservatives from avidity 
aid decomposition of so mo stiluiiiois. 

Opacity.’ A term upplieil to the negative 
re fetriDg to in densi ty. 

Opal Glass. (Hu*- whieh i- polish id "Pi 
niu' side with an opaque white ur which 
is eotiijHhStHl altogether of the white sub¬ 
stance is called opal gbLss, The ijitter of 
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thf-H kinds is fin ini'tinikw Called n\*'tni. 
BnUi surti mny be had cither vritlia jjaliahel 
or m ill surface. Pibitivc pictures nitvy bo 
miide on opal gin.** by various prows-ca; by 
the wvl oofli wiinjiii procosn negative mny bo 
copied in the''juiu'T lL, ffhit'b oadfvelopnssm 
become* a positive picture w lien opal glass 
is. tint'll as. a mjj nmri. A carbon iiwuHpnrency 
or u |" skive by tbc eollodio- or gehitino- 
chloride meth-ds may also be wtuiw with 
this glass, either in the Limoni «r bv nontact 
Hating. Opal gUra vofLU-il with getutioo- 
mmide emulsion i* obtainable commer¬ 
cially, and may ho usrd. exactly :i» gelntino- 
bromide paper is employed, and for the *atne 
2 .urji- i.-i■ Mini — nrtaiv ■ ■ | ,: 1 1 ]■ I" ---3ir- all 

excellent. bn'is for hand work, and butundul 
effecte in monochrome or color upon n pho¬ 
tographic base are easily obtained ujhih it 
by skilled workers, Optibfffjtat are picture* 
produced by any of the above method* on 
polished or matt opal glass. 

Opaque, ,\ pigment of reddish hue in- 
vented by Mr, John L bihon. A* n thin 
paste it i* applied to negatives or any por- 


liimoy L* greatly enhanced by tin- opaque 
baching. ‘ h is i ssential that the two screens 
be in contact. 

Opaque Stop or Diaphragm, In under to 
equalize tile illumination falling through the 
Ivtw npoi l the plate* Mr, J. T. Taylor ad¬ 
vised some Years :ip tbc Else of it small 
piece of Y-shaped blackened bru*- placed 
3 ii the lens tube ei little in trout uf the dia¬ 
phragm. To this device be gave the mime 
of " opaque stop." 

Opening of the Leas Aperture. The 

diameter of Ion* and diaphragm, 

Optra Glass Stereoscope. ltd instru¬ 
ment nothing more than a double openi- 
glitt*. 

Operate. A term applied to photographic 
manipulation. 

Operator, A manipulator r<f the photo- 
gnqvhi e art; a d ague mu n art Lrt. 

Operating-Boom. Thu dark-room in 
which photographic manipulate ms are car¬ 
ried on. 

Optics. The si-ienoe which treat* of 
Uirh t mart it+HfucL-. (Sec L#h* and Light.) 

Optics of Photography , That part 
of the science of optics relating to the 
ccmfetructEcn of tin- photograph Le lull!’, 
and the action of light through it 
Upon photographic utibutaiioeis. 

Optical, Pertaining to optics. 
Optical Centre. h>e ry h-in po-os.-ie* 
a point, situated in it- proper axis, 
which is calk*I the optical centre. This 
cun readily be found by drawing twu 
radii, .1 if and t J D (Pig. 147), from the 
centre of curvature A and of it* sur¬ 
face. parallel to rack cither. but oblique 
[hp the axis .1 l then connect the two 
extreme.^ H and D, and the line HD or 
it* prolongation will cut the principal 
ail* in t/, the optical centre, if the 
Urns is a double convex one of equal 



turn thereof for stopping-out, and for variou* 
priqn^es it is lifted in the photographic 
printing-room. Tiir-. 14-■ ami 14d deinon- 
stmlL' e fleets obtainable by th e use ofGihoP^ 
opmioe. 

Opaque Screen. A portable opaque 
i^Tivn is advised as giving excellent results 
with the optical lantern. Such a screen in 1 
made bv straining cloae together UJw-n a 
soltable fraiue a black and a white screen of 
tin' usual fabrii used. The picture U pro- 
jecEnd n|»on the wbitn* fabric, annl It? bril- 




radii, the optical centre i* the centre ot 
the lens, or it* centre of gravity, Tig. 14* 
is auub u U-ns. Sow 1 suppose- we change 
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one rar'T intn a shallower one, of longer 
radius: It is evident that the optical centre 
i- shifted toward the predominant, mono 
curved -= Ltlt. 1 ; um! if wit rout i nut. 1 to make 
that «lde shallower, it will gradually move 
toward E until the -■jurface i* converted 
into a pI;iiH 3 h in which case the optical cen¬ 
tre is I'Oiimidtint with the point where the 
axis cut* tin- curved mi rface E 

Optical Sensitizers. tfnijsraim* by which 
silver suite are made M'li'itivc to inch colored 
ray* us thev abaorb. (liwin, cyunimq cblno- 
1 in-red, chlorophyll.) 

Orange Light. Aiiinie Light Altered 
through any medium which jiermii* only 
the passage of yellow my*. Such a tiplil is 
suitable for many photographic operation*. 

Organic Bodies. All bin lit-.- 1 are smiled 
oiyiwde which jiosacss organ* on the action 
of wh ieh de [tend the! r pn *wth nod perfect Eon, 
such ns aaifflils mud plants. The term w- 
ganir, however, w ul*o applied to aulmtaiiceii 
which ure obtained by cbeoaicel process 
fmiu the vegetable and animal kingdom*, 
although they cannot themselves he saJd to 
he Living bodies. (See Organic AVA*bmrr.«.) 

Organic Matter. The substances which 
proceed from nr con-titute organic bodies, 
fbe use of organic matter in facilitating the 
chu nge of ai Ivcr salts vm early engaged the 
attention nf Sir Jobu Merwchel; and from 
time to time others have employed various 
organic matters* albumen, gelatine and col¬ 
lodion being the favorite a-tihstanee*. These 
have been principally n-ed for the purpose 
of spreading photographic preparation* upon 
L.- 1 .L--; Mil ejj ;ii nv jitMlugr.ipher-' how iu~ ■ < I 

them to advantage on paper also, Great 
annoyance often arise* from the rapid d«- 
ewnpirsitson of the noire sensitive kinds of 
photographic pii per, independent of the m:- 
tion of light, which appear* to arise from 
tin- action of the nitrate of silver or the 
organic matter of the Miw. It ia evident 
from csperiinerU that the organic matlcr ol 
hize is the principal cause of the upon tump- 
cm* darkening of photographic paper* pre¬ 
pared with the salts df silver. The ps[ 
curious part of the whole matter is, that in 
many cases this change is carried on to such 
an extent that a revival uf metallic silver 
take- place to all appearances in opposition 
to the force of affinity. This b very diffiinlt 
to deni with. Chemistry has not yet made 
us acquainted with an organic body which 
won li I st i a rate e lllu- r tdi i ■ i r i ne i nr n it ri v lie !■■ I 


from their metallic <-i union mi un-c It is f 
however, certain that the slow action of 
organic matter is suffleiem under certain 
ci rcumstances to set up a chemical change, 
which, once started, progre- 1 **** slowly, hut 
certainly, until the compound in minced tq 
its most simple form. (See Organic d 'ah’ 

/thliirVJt.) 

Organic Substances. ^uhsLim-rs obtained 
by chemical process from organic bodies, 
such a* acetic acid, procured by the distil ln- 
timi of woody fibre atlii nleohol, by fentiejl- 
tatioJi from sugar. Organic substances are 

... rolls, ami may lie ■ = Lvi■ I■ ■ L iur-i. .rr.,/ r 

neutral and ik/Wr. The ttrbf* Lire numerous, 

-ueh us acetic, tartaric, citric, and a variety 
of others. The urnfrnt substance* cannot be 
easily :j**inji lull'd |o any class of inorganic 
com|iounda; ns example#, take *tareh, sugar, 
lignmtqetc. The tow** are also a large da-*. 
They are mostly rare sulwiaBm not famil- 
iarly known; morphine, qii inlne, and n icotine 
are illustration#. There are more than fifty 
elemeiitary sUl»tttPW found In the inoTW ftn ie. 
kingdom, but oaly/eur, commonly speaking, 
in the organic; these four an? curt m, hydro¬ 
gen, nitrogen, and oxygen. Some organic 
Biibstiiacc#, ell of turpentine* naphtha, ett, 
contain only carbon and. hydrogen; many 
other*, such as Migiir, gum, alcohol, fats, 
vegetable acids, carbon, hydrogen mui oxy¬ 
gen. The w Stragenjam so called, con¬ 

taining nitrogen in addition to the other 
element*, arc principally su.bstaoc>•-• derived 
from animal nnd vegetable ti-ue-, sudi n- 
nl bum i'll, easel n „ gelati ne, etc,; mi I p I nn r tuu I 
phonphnftis are also present In many of the 
nitrogenous bodies, but only to a small vx- 
teut Organic huIbIjiiicp, although simple 
08 reganls the nniiitwr of elements inwdved 
in their fortmdion, are often highly complex 
in their arrsuisiernent of the atoms - this may 
be illustrated by the inllowiug fi>nuul. , t: 


SLAfClS , , 

UftnEist 
L.'jitu: f-iiipir . 
l ira.]-:- Sugar 


‘ 9n{[A 
■ 1 — 

■ Cniij£ 


Ob-H rvi' .1- , !i.ir:;rl:-! i-! ; . of ,r.‘.mil - { !n-nj«-- 
tnq tbe apparent similarity in coinpusiticn 
Iretweca bodies which differ widely in prop¬ 
erties. As example* take /wnfmr, or c ittrm 
fibre, and *tnrdk r each of which contain the 
thrt'L' elemcols united as The 

simple method of distinguishing between 
organic and inorganic suljatancra Is, to place 
the suspected substance* upon a piece of 
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platinum foil and lu'jit it to ri'ilmw with a 

S pi fit lain p; if it t'l r>L hiacht-v > , 3kXi>.l t Ij ■ ■ Ek 
bums icompletely rv>;lv, it is pmhuhly of 
orjiiinic origin- The toL upon the 

hu't tIknt the constituent element* of oicnxur 
bodies lire nil either themselves volatile. oi 
capable of forming volatile combinations with 
DSMQ. luotgiUUil illbstEJiut^. i i ti the 01 her 
hand. are often u mi Heeled by heal, or, if 
volatile, are dissipated without previous 
charring, fn combination with reduced 
silver, nil organic ssuLisiuuoes generally pro¬ 
duce greater density' of the negative and 
greater brilliancy anil durability uf prints. 

ChTtb^hroniatte Photography, it is well 
known that ordinary gelatine plates are rust 
equally sensitive to nil colors Buck plates, 
ar*' conserjucnlly incapable of reproducing 
colors in :l photograph a- tliev appear to the 
eve; thus, the yellows, reds, :md greens 
always appear darter in a photograph than 
tin y are in Nature, the blues and violet’ 
lighter. The disadvantages of this defect in 
|•<irtmat, 3;md-rupr, and n-product a m ■c-rk 
will be readily understood. In order to 
enable the photographer to obtain rtpiWD* 
totiona of colored objects with the trot- scale 
of tones seen in die original, it is necessary 
that his plates should be made color-sensitive. 
This is done in various ways: < 11 The plates 
are immersed in coloring mutter. or dyes, such 
as eosiil, eryihrosin. ovanine, ftichsin, urn- 
lint 1 , an ra.ij.tia, itMC Bengal, quinolifl-ml, 
chlorophyll, gallo-cyunine, chrysartUlne, etc 1 
An ammoniscul solution of cos Id is said to 
be the best lor l1 i is purpo-e. (2) The dye 
br colitr-si-iLsltizer mjiy be incorporated in 
tliu emulsion before the plate is coated. In 
such a case it is claimed that the use of a 
Yellow SCroen placed between or behind the 
h iL’is-. by which the &cti*m of certain rays 
13 dimlTiisiud, is mu always attended by a 
compensatory effect. But as a general rule the 
use 1 of a screen )- tid vised whether the pinto 
arc prepared by the first nr K«nii») met boil. 
Pint' - so prepared are called orihod^rwnafi^ 
or iwic/irtsojo/jf, from two Greek words mvun- 
ning “right color/' ami 4 ‘equal color/' 
Ortbochromatie photography is the pro¬ 
cess of using cofor-ocnsitive plates for the 
obtaining of photographs of colon'll object- 
whlvh will represent the originals In true | 
color Values or tones. fJrthix hmmatic and 
LsochroEuatie plates taay bo obtuiad eom- 
m e re tally of evotlleut quality, and are grow¬ 
ing rapidly lllIO favor for everyday work. 


They possess so many advantages, and are 
-i v easy of man spul at ion, that i: is not ■ i ver- 
stating [he fact to assert thnt their use must 
soon beeume universal. For those who de¬ 
sire to orthochromatise gelatine plates Jnr 
I heir own Use the nubjoillnd formula- will be 
UsefuL 

/Jr. J. .1/. Etlrr'' fSrwifa, Immerse ordi- 
nary gelatiOtebrUtuldo plates for two Or three 
Oi Louth’s io 

Erylbroete Sohaton 1 : teO „ l to i nuts 

A:u I’tuEUa , , r , , V |km. 

Water ...... lw parti, 

Let ibn plate dry after bathing before use, 

K K. ji'-t# formal nr, I;se any gmsl hro- 
ttside-ecdlodioii emulsion that contains no 
free nitrite of silver. Cost clean glass plater. 
:e* Usual, ami jis soon as the emulsion film 
sets, flow it several times with a strong alco¬ 
holic solution of chlorophyll from blue myr¬ 
tle or plan Lai a leave-, thou immerse in water 
strongly tinted with blur-shad ■■ cos i n, and 
keep in motion until smooth. This sensi¬ 
tizes for all colorn, including red. A very 
light yellow scn-. ji i- siimident for snob 
prates to >rcaro true color values. 

Where a Color screen is employed with 
ordinary or rotor-sensitive plates, tW "Xpi- 
eure must be proportionately prolonged; for 
general use a lemon-tinted screen i^ br-t. 
Suitable sgrOells IiiaY lie obtained v* 'nuuer* 
dally at a trifling coat. In the developiuaiit 
of orthocbroiruiuc plate* as little light, and 
that only of a deep ruby color, should be 
used as is possible. Except for this detail 
and the care required in exposure*, the man¬ 
ipulation of orlliochromaNv plate* is exactly 
similar to that required for ordinary gelatine 
plates, 

OrtliQchromatic Plates. 1 Jght -en-i r i ve 

plates, sensitized with certum coloring umt- 
ters, making it possible tophutogrnph colons 
ut their true value, orapproxiiiiiiiely ho 

Orthochromatic Screens, For "ordinary 
landscape work u very bright yellow screen 
is all that is necros&ry. A ihiirk yellow, or 
on® of Orallge shade, wi»u]d falsify dishutue. 
The most suitable place for the colur-sereep 

at the hack of the h'as-boani, sliding it 
into two grooved el eats, and it should Is* 
placed in position when focussing. A liglvt- 
ycllow screen would require an Ineitased 
expos 11 ri’ of four to six times, delanding on 
the suite uf the atmosphere— i hr yellower 
the light the shorter the exfswure. Toward 
evening Jt may be dh.p«riH.jd with. The 
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value of n light-yellow screen Ls best ehown 
where the vista 'is [ !y limy, nr when 
clouds are include | in the view, the forms 
being much better rendered. 

LW <>/ Stream in f.kpjftwi Pfruitin^t, In 
this ewe of work the «el«tion >j f tbo proper 
color-screen is of more importance thin 
in landscape work, uimI the photographer 
I h* ill ! ■ 1 In- provided wiL.Es 1 '%"■ j or three, rang¬ 
ing in lint from r moderately strung yellow 
to mediufu and dark orange. Paintings are 
best phot'tgniplied in direct Bun light, and by 
examining the painting through the color- 
screen it will nut he diilicult Ln detfimmu 
which one <»i the screen:- in select.* for 
instance, for modern French jmsting 
consisting of light and brilliant color*, a 
yellow screen will answer; hut with a 
German or English painting, containing 
strong reds and durk-blttca and preen, we 
would select an oruugft*t(dor screen and 
correspondingly increu-e the titne of ex¬ 
posure. — ItfM ’ » paper rwd uf ft# II t,rl -\ * 
1 hwf/rrsrf of Phoia§fO\>bfrn id 1 'him$o y IS!*3, 
htj .John f!(trh hH. . . 

QrfchMhromatic Supar-Seasitive Plates, 
Make u solution of l grutnnn* chinolin-red 
in 5<> cm.!, a looked, uud 1 gram me chi norm 
blue in fiOfttve, alcohol. A red-brown lir|iiid 
known it'. Berlin axaline is the result, 

Bathe and dry the plate; fmnt' a ludf-htiur, 
on i E bathe lie lore arposure lu acetic acid, 
elution 1 to 100. The plate will now be 
very ipiiok, with Rteip mid yellow collodion 
screen bock uf le% plate backed with ^steel- 
blue and glycerine; the exposure will be 
about sixty seconds longer than ordinary. 

Make an iron solution of eutuwtcd double 
jimW-suIpbAte of iron and saturated jjeretd- 
phatc of iron. 

For tine half-tone* anil snappy' negatives 
take 45 parts neutral oxalate BolUthm and 
barb mixed of the irtin solutions each — 
giving one to nine strength. J^tir well, add .i 
pinch of citric in: id. and let stand five minutes. 
Take the aaline plate ami However it the 
well-mixed developer; when at length the 
lights are visible add lo per cent more 
proto-sulphate solution. 

If an oil painting is to be copied, one h r 
much blue tone in it a dark-yellow scr»-en 
back of lens, and increase the exposure one- 
fifth; for water-colors one-tenth. 

The light must I some [a the pointing, as 
when the artist painted it, from one direction 
only. 


Borne very ancient pamtingw can only be 
copied by rubbing nil over with glycerine at 
lit*!, then the picture should bu taken out 
of doors, Hupn>>undeili by high folding-screens 
mid copied hy the light from the sky.- <d 

_ Ji"j tritjh SnOt r . 

Orthoscopic Lens, V ri early lens-ooiisime- 
tinit of 1‘etzval intended for landscape and 
arehiteetuml work, consisting of a Uiraeeon- 
vex front lens and small concave hack lens. 
It i-s abollt two Or three times it* ni[iid iW a 
single Landscape leu- r possess great sharp¬ 
ness and depth, hut is i|i«t free from distortion., 

Oscillating Table or Rocker. To avoid 
the tediousness of keeping the developing 
nelntimn in constant motion when many 
plates are to be treated, it is a g^nl plan to 
attach a swinging weight to the develop] ng- 
tnble, so that the oscillatory motion set up 
by the swinging of the weight will be com¬ 
municated to the devclurdiig-tray. This 
motion may bo kept up by au mwiimd 
touch of the hand or fiiot, or clockwork nitty 
1 hj applied for this purpose. 

Osmium, A metal found with pbiimim 
and iridium in the metallic residue left after 
treating the ore with aqua regia. Osmium 
is grayLsh-blue- in color. and is the heaviest 
body known, being als<’ a]ino>t Infusible, 
It fj ;h been proposed to tone prints with 
osmium salt*. For ibis purpose the minnij- 
nium-oisininm chloride is used. It is a simi¬ 
lar salt to the chlonj-pktinites in noma re¬ 
spects, For use, a noe-grsdu, -"lutinn in 
water is ncidiGiid with acriii: aeiii, and the 
solution hi brushed * o’cr wnll-vrushed prints- 
It gives sky-blue tones, afterward pa-sing to 
brow [i . 

Dr. P. F Idosognng. who huwexperimented 
with this bath, aiys: The toning-*alt con- 
sisLs c—cntially of nm mo ilium-<w mi urn chlo¬ 
ride, mid Beetle ucld. and is tit lor use on 
simple sjdutLon in water. On-immersing in 
the bath. <i washed-out silver print, it first 
assumes a brown litige, after wnieh the half- 
lights tone a 1 1c. ■ p azure-blue, Arisio jmper 
lomw deep bho-dilack when aettd on sulfi- 
ciently l^ng, which given a very beunUM 
crl'i-cl, eoiisiderably to that uf plati¬ 

num printa. The prints ought not to bo 
washed out between toning and fixing.” 

Ounce. English weight. A pi -.1 becaim--" 
weight, used in English recipai, I ounce™ 
ISO uniin-=: -l I gfttmqLt.w. 

Outdoor Photography, Ph'ipigrupbing 
in the open air. 
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Outline. The line 3>y which :l figure Is 
defined; the exterior line. In drawing, the 
representation tifaii injadmuy tine cinrimi- 
sciibinjj the boundary of' the visible stiver’ 
five* fit object?, without indicating by Mli< 
<-t light the elevations or depletions, juid 
without color. 

OverEyposure. A fault consisting in 
allowing the action r.i I he light on the sen*]- 
live plate in the OMUera to continue longer 
than is required for a perfect picture. Over* 
expired piste- quickly darken in the de¬ 
velopment, and alter fixing appear lliin am3 
flat in consequence of the hick of sufficient 
development. 

Ovcr*Printed Proofs. To reduce such 
prints on nlbumeu paper the Lute Adam 
Sllomr.n Used t 

C ‘JihlrEi; rif IVtaMium + , . 6 £ rains. 

LiajUld A a*racial* ... . 5 dram, 

Water ....... 1 jam. 

Carefully watch the prints, and well wash 
afterward, 

Oxnlata. A compound of oxalic add and 
n base. 

Oxalate Developer N'», C Saturated 
solution ■ »f neutral oxalate of potash. To 
3 <hhi parts of this add if parts Battuitfd *olu.- 
tion of bromide of ammonium. 

No. 2. Saturated dilution uf sulphate of 
iron. T" Ibflfi pans of this add 2 parts satu¬ 
rated solution of tartaric acid. 

For use, take 4 parts of No. 1 to 1 part «f 
No, 2. If the picture is un<lor-exposed, udd 
tt Little more of No. 2. 

Oxalate of Iron. Forrous oxalate, C.l'VO,. 
n precipitate from solution of sulphate of iron 
by oxalate of potash. Yellow crystals. It is 
aoluh I c in water, but with free oxnlmte of 
potash lortniup n red liquid which possesses 
great developing powers (oxalate of iron de- 

vclii]M?r). 

Oxalate of Potash K^CjO*. Colorless crys¬ 
tal*, very soluble in water. Used in oxalate 
of iron developer and for developing plati¬ 
num prints. Tim double letaJato of jHftiLih 
is verv difficult of solution in water. 

Oxalate of Silver. Silver oxalate. < ’ < >, 
Agj. White powder iasuluMe In water* solu¬ 
ble In nitric acid; light-HeiL-dt-ivo. I'sed in 
the* prepuration cf gejatino-chlimde of silver 
umu h 1 on for direct prints. 

Oxalic Acid t.' T ir T t) ( . Golorless needles, 
strongly acid in reaction and very jmisonuu*. 
Soluble in w.itur, less so in alcohol. Used 


for acidifying, sensitizing, and developing 
sidutiori in I he platinum process. 

Ox-Gall. A hitter fluid secreted by the 
liver. To prepare it for the artist's' use, 
allow fre-'b ox-gull to rejH-se for twelve or 
fifteen imurs. dream the clear am I evaporate 
to the consistence of a illicit syrup, in a 
water-bath ; then spread it thinly on a dish 
and expose it before the fire nr to a current 
of dry air until nearly drv. It will keep lor 
year- in widc-mouth tattles, or puts, covered 
over with bladder. For use n little is dis- 
•sulved in water. When colors work greasi ly 
on albutneuired or other paper, a little ox¬ 
gall ifiiiy be used wish them, being careful 
nut to use tmi ninth, a*, in that case, it will 
eansei them to sink too deep I v into the paper. 
A diluted solution of ox-gull is used us suh- 
sirutnm for dry plates, a bn to harden the 
film of clirhv-i. 

Oxide. A compound of oxygen and a 
base, destitute uf at id and suH tying prop- 
erLies. The oxides unite with (he arid*, 
forming compounds called mii*. To decta 
nate the di He rent oxides of the same hast, 
atul to murk the number of equivalents of 
oxygen combined with one equivalent of 
metal, derivatives fmm the Greek or I.*Hn 
art- generally employed. Tims, the term 
oxide Or the ifrwlbWrff, (ntorirfr, 

etc., are applied to the fir.4. >ul, third. 

etc.. oxide of tin? same base; ntnf the last 
oxide, In which the base Is .suturned with 
oxygen, without being arid, is. called the /wr* 
oiidc. In like manner the utuh />-rUk t or 
itr'iUy j■ /-■ y■, xf*wtbbfidt, h'wan'rfc, tomilde, etc., 
denote that the Oxygen is in the ratio so the 
metal of 1 to l, E l to 1 Or 8 to 2. 2 to 1, 3 to 
I, ere. The Greek numerals dit, trm, trtra*, 
etc., are prefixed In a similar way, to denote 
oxide- funned of one equivalent of oxygen, 
and with two, three, or more equivalents of 
metal. More complex ratios are denoted by 
a fraction, the numerator of which repre¬ 
sents the equivalent -nf oxygen, a ml the 
denominator the equivalent nf metal. The 
termination out am| iV u_rv occasiunulEvem- 
ploved, the former being applied to the lower 
and the fatter to the hfgher Jrtatoa of redd* 
izatton, as eufjmu* oxide, ruprie oxide, f*r- 
rori» oxide, jrrrir nxido, applied to the re¬ 
spective oxides of copper and iron. Oxides 
containing lea? than one equivalent, of nxy* 
la'ii to one iquivalent of metal, arc com¬ 
monly called xufcriftt#. The -same system of 
nomenclature is also a]>plied to saline cym* 
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pound a, an .iraftffhfori'i-, rtfpmehhrifc, M- 
chfafUtr, terthtoritfc, nsrttatr, tUnafdMc, ntl - 
phat‘\ Itirnfpkak, nto, (See also £fririwifcnfr r 
Snv&ttfhHu rT, etc.) 

Oxide of Silver, Protoxide, II a_ Into 1 
isica-h »ir ammonia l* added to a solution ol 
nitrate >if silver, iua olive-brown snb-tunec 

i- tomb'd. whit’ll (in standing collects at the 
bottom of ilie vea*d. Thia is oxide of rilm, 
displacs! from its previous hi tun. 1 of comld mi- 
tinn with nitric arid by toe stronger azide, 
poLaali, Oxide of silver ut soluble to a nitf 
mi/nth- extent in pure vntcr T the relation 
possessing :ll\ alkaline iwiftinu ti lit mas i it 
ih, etisilv dissolved in nitric or acetic ued, 
forming n neutral nitrate or acetate; ;■]*« 
Holllble in gm mnnhi (iiminoiiiu-iniCrjLte of 
silver), ami in nitrate of ammonia, hypo¬ 
sulphite nf sjhIu, and cyanide oi potitiMiinL 
Long exposure to light converts it into a 
hloek Mii^Lucc which i> probably a ^ub- 
nxtde. The wlnshle in obtained by ex|*wiag 
a solution of ammonia-nitrate of silver to 
the air, iuol is n black nr gray jwwdrMr, which 
iL^titiks the metallic lustre nri rubbipj, wmJ 
when treated with dilute w-kb is marad 
into protoxide of Hilver p which dissolve,, 
and rat-Lnlliv silver, Osiflr f*i silverdti-solve* 
in the nitrate bath mid renders it alkaline* 
hence it* application to render the acid but Is 
neutral* A solution of oxide of silver in 
nitrate of ammonia in HtiinetiijH^ employed 
lor sen-hiring paper* instead ut jumironni- 
ni trite of silver, so called* . , 

fhri riirrini g AgCUtS- Substance- which. in 
combi nation with nthe r *u baton ee-, produce ' 
oxides of those substance*- . ! 

Oity-Calcium Light. A light almost simi¬ 
lar v toe oxy-bydregcn light, except that 
tin- oxygen tta- i* projected through the 
flame of spirits of wine instead of hydrogen. 
There is danger in the n^e ut ibis light_ 

Oxy-Hydrogen Light. The name given 
m the brill hint light obtained by o jet of 
OXVgtm g.i- projected through -L Home oi 
hydrogen winch is made to impinge upon a 
dbk or cylinder yf Lime, making it incan¬ 
descent* 

Oxygen. An dtSMaboy gaaeowa hndy* j 
It can be produced by placing chlorate of 
potassium in a green-glass retort and beating 
it nearly to reducs* over a spirit lamp; or bv 
c s i “ ^ li j’g red ox I de of niercu ry in to e _ same 
wav. Wish hydrogwa, oxygen ts used in Ihe 
production of im iutcJisely'actinic light [lime- 

fight). 


Oxyrael- An acidulous syrup nuide of 
boner iind vinegar. To prepare it lake 1 
pm hi I of honey, II d ruchin# of acetic arid, 
;L nd 13 druehms of water. Wtond tbe pot 
containing the honey in Wiling water 
until a arum arise* to rli.- surrarc, which Is 
to be removed two ur three times. I lien add 
ihe acetic achl and water, find skim once 
more if required. Allow to cool, and it will 
be fit for use. 

Oyster-Shell Markings. A name given 

to stains upon wet-plate negative*, caused by 
too much ether in the nitrate bath and by 
other contain!nitting causes* 

Ozone. Active oxygen; a ga* amelling 
like chlorine* A powerful oxidizer, 

P. 

Pad, \ backing of felt or cloth used in 
the printing-frmme between the sensitive 
paper and the back of the frame, to equalize 
the pressure. 

Paintings. Photographing these with ur- 
ihoehrmnatlc pinto*, ihe following arnmp- 
ment, with oil or gaslight* is racouimended 
bv M. E. Boistaoniw in the Buffcttn BcI<k; 


Fin. i-». 



L L are two petroleum lamps, plaeetl at the 
angle -hown in the cut, so that the picture 
will be equally illuminated and no reflec¬ 
tion* will reach the leua of the u am era, 
nl need opposite the picture a fid behind the 
Etraps, biract mys art- cut off from the 
tens by the u?e of the pern [-circular ri> 
rtectors E E. E K, Of course, lour or rdi 
bunjH may be used if desirable. As the 
light of petroleum i- itself strongly yellow, 
a color-screen it unD£cewuy f and toll orliin- 
chmmatic clfect may be secured with th& 
Limits alone. It was found tout in general 
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an pj.rnTr.ure nf about sixty times ns long 
il* would be given in full daylight was fliTRSr 
wiry. List* rL-rv- - iijuiilk Wil with |x?tro- 
lemn ll.- a source of yellow light. 

Palladium, A metal tnima with platiaum. 
which it closely resemble*. The salt used 
in photography L* the pal Indio us chloride, 
PdCJ,; used fortuning transparencies, enam¬ 
els, ;ti 11 1 print.' on collodion, silver, and plain 
paper print*. The following is said to give 
good results with plain silver paper : 

haUivlIdu? Chloride . ' . + 1 gtaltL. 

Sodium Bulpbiif * , , SO frnMTPF. 

Water ...... ie ounces 

The ton L?- obtained with pal Indium are 
similar to the familiar platinum tours, 
Palladium CMo ride, Pd Cl,4-21 l a O, A 
dark-brown crystalline mass. It is used for 
strengthening collodion negatives. 

Panopticon. A philosophical toy hy 
which a succession of figure* varying slightly 
front each other are made to appear as one 
figure iu motion, or in the periormanpe of 
rrOin ij regularly recurring action. {rk-v Uterc- 
oKopic Pantmaam.) 

Panoramic Camera. A camera invented 
by Mr. Thomas Sutton wa* culled a "pano¬ 
ramic tamera," and was mude entirely nf 
bras*, ami carried in the coat pocket. It 
was ten inches long and semi-cylindrical, 
being in it* potion about half the size of a 
email tumbler, it was intendsl lor taking 
Six panoramic: pictures about -fxli inches. 
In the interior there were five partition;, 
which, separated the [uetfire*.; and in the 
licit front six jacket* (fitted with cttp^l for 
the reception of the lens, The picture* 
were nil taken upon a single long curved 
glass* resembling the o co-third part of a tall 
glass tube cut length wise. The lens w*> 
changed by putting the hand.* into a black 
bag, with which, this curious little camera 
was covered, when changing was required. 
A larger size for 15x6 Inch plates was 
made like any other camera, except that the 
dark-slide or plate-shield was rurrvtl instead 
of being fiat r to admit curved glav., Upon 
which the pictures were taken, and "£ute 
ton'd |ninonunic len- ” was used. (Sec .tyirr- 
eettt.1* CyrJorum tr GtlWCru.) 

Panoramic Lens, The invention of 
Thomas Sutton, who wrote of its discovery 
a* fid tews : I Was one day hold illg U i) 

again.*t the light a mimd gla^s tumbler hailt- 
fu.ll of water, and I observed that ibe objects 


*een through the water were magnified, 

, while tbo&C rtOun through llie i.-imuy gland at 
the top of the tumbler were diminished. 
Then it occurred to me that a shell of glass 
havingconcentric inner and outer circles acts 
a* a ecmcavB lens; in <irder i■ > uehrimia* 
tize my sphere of water, I |ierceivcd that I 
Inn I only to make the outer abell of glass 
thick enough and fill the Internal spherical 
cavity with water, and the thing would be 
done, and there would be no oblique insd- 
donws of the marginal pencils, because the 
lens would still he symmetrical, This idea 
was eostntic, and I set to work to carry it 

nmu 

Pantoscopic Camera. This name was 
given to a very' ingenious panoramic camera 
Invented by .!. It! Johnson in l£d2, Thi* 
camera, which rotated on a circular plate, 
could be made to include the entire horizon 
upon one plate with equal ilium mat ten and 
definition at ail points. 

Pantascopc. An objective cr instructed by 
lliw.ii, of Rathenow consisting of two Mild 
achromatic lenses of great curvature, incutd- 
ing a view angle of 105 a ; to be used for 
interiors, architectural pictures, punonuniis, 
Cte. 

Paper Negatives. Til ki ■ g< id .S,i .s, ■ ■ pa]>e r. 
Brush it in all ways with dilute solution of 
hydrochloric acid of 15 per tent, strength to 
overcome the transparent -pute that so fre¬ 
quently appear during developruent. Wa*h 
tree from acid and dry. Make the paper 
sensitive with iodide of silver by solutions 


!te. J. silver yitmse , 
rHslLll&l Wanrr 

SO. 2 !\AlL*AiUtIl Iodide 

DUUIknl Water 


3 j;ni:uniL*. 
J J) C.C, 

,1 eni m m ra 

20 e.c. 


, Nowpour No, 2 solutiun Into X... 1, stir¬ 
ring constantly, and a precipitate of silver 
iodale is formed. Allow the precipitate to 
settle at die bottom of the glass. Pour off 
the supernatant liquid, add water, r-tir. and 
pour off Repeat this operation four tiuie, 
when the pota&ritini nitrate should be elim¬ 
inated to a great degree. J> - nowtha 
silver Iodide in 

Water , , . t „ , sa^ 

FtiEMslttni tnlida . , , WemiABiHL 


by rw^^^pt <hi» solution on the silver iodide 
ainl stirring well. r J’Ea 0 quantity given will 
hardly effect solution-; stir constantly and 
mid crystal* of the pafiLssium salt until the 
solution is of a milky transparency. 
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Secure] v pin the paper upon a flat board. 
A gxjftd'Kizcd glass, tube is now lined as a 
bni-ii in the way by ineaii- of threaJ 

and cotton wod, which be washed, 

both thread and wool, in a weals solution oj 
alkali in water, the fibre*. being afterward 
care fullv rinsed and well dried in a dirties* 
place. 

Coni ilie paper uniformly bv brushing in 
nl! diifi'tiotk-. till the Hurfecc is surely cov¬ 
ered. Win'll but imr-iiatiH finj the paper b 
immersed in a dwh of distilled water, all 
air-bubbles being eitreJhHy removed from 
the ittkfiiwte. 

In dish No. I souk two minutes, when it 
mu-t In' removed todisli No. 2, and again to 
dish No. ft. 

Tin. 1 re dioukl remit i n u pon the r face a 
|hriinrfi-c-colorid -ilcer salt. After three 
liours- 1 washing bang to dry. Up to thi- 
time it has been quite insensitive, so that all 
operation,:* may be readily ci mdLu-ted in sem i- 
obsenriiy. There should be at band a large 
blank IhhA of C- K blotting-paper In 
ihk book the sheet* may he spired Bat until 
desired tbr use. When Deeded pin upou a 
Bat, clean surface, and with a clean brush 
rout carefully with 

No, I Stiver 3.-! trust* , . K^>-iroltfi& 

OlaeLnl Acetic Add , ft 6.0. 

trUUUCsl WaVil . . roc.e. 

NO,S, Stuumt^l Delation gallic Euciil.ln diaULLod 
min’. 

New, climate act- u|mn this p^pser, and in 
a warm region one mu.*t retard the ail yet 
nitrate by use of acetic acid (glacial), which 
is far stronger than acetic acid as commonly 
understood. but the less add 11 -ed the more 
sensitive tlic paper. Thus one may, if in 
tlic Arctics, nr northern country. Use h>s r llijh. 1 
by experiment can adapt the paper to bis 
environment, To return to our solutions. 
To ova ry c.c„ of Nn, t odd 60 c.c. of dis¬ 
tilled water, then 1 c.v, of No. 2 and lastly 
dti c.c. of distilled water. Then* must Ik- at 
high temperature enough w r atcr added so that 
the isuncatafc reduction of silver will not take 
place. -Mis the solution* thoroughly. Ap- 
ply with the clean unused brush pkaiifuify 
in the before-coated iadhed paper, and blot 
oil' rill excess with C.P. blotter. Place now 
the sheets buck to back with a sheet of 
paper between. The paper is most sensitive 
when motet; it will, however, give an linage 
dry. To expose iu u camera, place between 
two pieces of glass cr gum well Upon a 


piece of glass ntid it will take the place of 
collodion til in. 

Expose until the shy lino appears, De¬ 
velop upon a board with equal part- No. 1 
and No. 2 with water :ls aln.ndy given. A(>- 
plyaolongas action continue-*, then brush 
oil No, 2 UJLlil shadows dim; quickly arrest, 
nr veiling takes place. 

if undertizned use more No. t ; if over¬ 
timed more No. 2. Taste, care, arlteiic 
k u 1 iw tv Ige, w'ill enable one to produce a pic¬ 
ture, whue the nile-of-thumb workman will 
secure the usual mediocre re-utbs, Fix iu 
-solution; 

HyrosuLphito . P - * GO jiiasauieS- 

wkwr , . . . . l Hint, 

One may know when fixation is complete 
by tin. 1 diaappparauoi- of the yellowish silver 
iodide, Wash well until hypo is all eliioi- 
Btkd, -ay three hours. Tint ujHin awnett 
for tills by jiriEiuc teat, by brushing a weak 
solution of the prepared iodine over the 
back at one corner. The absence of all 
color denotes the presence of hypo. One 
may tot by test-tube, but the test on the 
back offers security. Dry carefully. 

The next step is to prepare tin? flexible 
and unbreakable negative for use. Heat an 
Iron (flat inm) so hutu In melt wax readily. 
Bring a coke of the purest white wax in con¬ 
tact with it, and traverse the negative until 
it is trim-lucent except the sky. Any excess 
remove by blotting-paper. l)o 1101 overheat, 
or the grain will show, if any Spots ciujjh 
up remove by dilute hydrochloric acid. It 
is for this reason one must be absolutely 
certain that no hypo remains ill print, for if 
the acid be applied the picture will go if 
hypo be present, Wil-Ll well after the acidi¬ 
fying. 

Absolute clean! ine—, careful filtration, the 
pu rest h if inter, must he 1 ns i - 1 ed u pon. Try 
prints tor negatives, such as map*. Next a 
picture withiiali-ioiiBfi by aid of gas burner. 
Hu’ll the earners, may lie Used. Light will 
change. Note-book should show careful 
record at all hours, and seasons* Tit# 
process must useful for the traveller, as 
all needed appliance* may he carried with 
camera and tripod. Dishes that fold may be 
made of enamelled cloth.— C. AthleigS Sw, 

Paper Positives, Impression- Utkenapun 
paper front a negative. {See Pttpyrvrjrapft.) 

rapyrine. Paper resembl mg parchment 
and possessing many of its qualities. To 





PAPY 


270 


PAST 


prrffdiv, dip whit** unsized paper fur half a 
minute in slrtm# sulphuric nckl, and after- 
v, .tnl in writer containing a little ammouin,; 
wlicn dried i- bo* the appenracu'e and tnugh- 
fii-- if [lurLihraeut. Mr. W, K_ (iaine diifilt 
the piu ht to be immersed m strong sulphuric 
acid diluted with half is.- bulk of water for 
ll mdfflCJlt, llllriw to von], and then wash Et 
Eu plenty of water, and afterward in weak 
tuntmiLiiti. This paper becomes of rcteh ex- 
traordiiiaiy tenacity that whereas a band 
of the original paper of about an inch in 
witltli breaks under :t weight of seven nr 
eight pound*, in it* modifiedcondition it will 
suppo rt nearly a hundredweight. This paper 
is well adapted to pupyrnpraphs or positive 
print*. The impression may be printed after 
tiie paper has been treated as above, or the 
finished picture* may be immersed without 
fear of injury, 

PapyrograplL Photographic positive 
print* on papyri ce, 

Papyrotypy. This in a modification of th e- 
phuto-litinigrttphio process, in which paper 
is usimI jm the support instead of metal or 
■‘tone, 

Fnpyrotypy afford* a priming process giv¬ 
ing black 3mes on white ground, A paper 
prepared with ehrrunc-gel&lilie nod dried is 
exposed in a printing frame under u line 
negative, placed in an alum isolation, dried, 
with blotting-paper, rolled in with litho¬ 
graphic ink. 1c is then finally washed in 
wiiUt till the ground in. pure white. From 
such a print, it' lithographic transfer-ink he 
used, a number of duplicates may Ik 1 ob¬ 
tained in ihe press. 

Paraffin.. A crystalline, white, pliable 
nia*-, LiL-iduhle in water; with difficulty solu¬ 
ble in alcohol, very soluble in ether ftrnl 
volatile oils, A solution of it in benzine can 
he Used for polialdng paper pictures, Used 
also on dry cork stopples. 

Parallel fiays. Pam I lei ruy* are three 
which proceed equally distant from each 
other through their whole course. 

Paramidophenol. A de- 

veloji ing ugvnt. c: hemi i.'jk lay at Lied to hyi Iroqtl i- 
nciin■ iind fikim < igen, mtrodu< ed by Audroe» 
in HMU, in the form of brownish k'rys Lai li need 
powder, readily m dubls in hut water. By tin' 
aid of acids, salt* are obtained from pani- 
midophenol which are easily polublv in 
water, of which hydrochloric paramido- 
phenoi is an example; this, salt combined 
with carbonate of potash gives an excellent 


developer. Rotlinal h tlie name given to a 
concentrated solution of one of the salts of 
purainidoplicnul, which is the form generally 
used in tliis country. 

For development with pcirtitnidi .phenol, 
take 


WntL-r , 

Sulphite of Sod* 

I ji rbolULlL’ chf PoiIbl 

PnmmJrluirlienot 


1 frO ] ufln 

M3 » 
UW ■’ 
12 tl 


This gives iifi energetic developer, and is 
specially adapted for short e.vpi.i-u re*. 

Another formula., given by Messrs, bu¬ 
rn lure in 1892, is its follow*: 


Sulpliti'i orgoOfl, (Si per cent. solu¬ 
tion i IfcKS r*rta. 

PSrt.tn|iiOfJiL‘tlrf)l , r , , Liu 11 

Caustic Ltlhlfl , . , * , A “ 


Eodinof a* received in the commercial 
concentrated form, requires diluting with 50 
parts of water for negatives* and I no parts 
uf water when used fur development oj' bro¬ 
mide paper, flic Mrlvuntagea of rodaeink a- a 
developer are stated a- follow-: [f the b li¬ 

fted wltitiou become* discolored its develop¬ 
ing power is nut impaired; it deice nut cause 
tbe slippery, soapy foe! Lug common with 
developer? when much alkali is used In die 
hath: ihns nut got- 11 muddy, 1M is clean in 
action, does not attack the gelatine film or 
cause frilling, and gives good den*iiv ind 
gradation, 

Ih*linol givi-* softer negatives tiii«ik hydrn- 
quinoni?, with a clear gray-black image. 
O ver-expd-nre cun be controlled by the addi¬ 
tion of water to the develniji-ir In u^e, or s 
small quantity of potash am Droaiide. which, 
however, must be used carefully. 

Parchment Paper. (Bee /‘i.ipyriHt.) 

Paster A flolntErm i >f starch or wheat A< .u r, 
made bv tirst mixing wstli it,I d n'utcr, xind 
then bailing, constantly stirring, until uf a 
proper consistence, tJervcs tii mmint phot■.- 
graphs. 

Paste-finish. Tliis device i^ described 
hy ilr. Fmil Frey ss follows: It is composed 
of an ordinary win- cork-extractor and a 
piece of sponge, with a ring. After using 
the spfjpp.' should be removed, wnslicd, and 
laid LLsi do for future u*e. A brush of the 
same construction is helpful in the dark' 
room tbr removing the surplus water from 
dry plates after washing. It will absorb the 
water sod particles of Hand ition' quickly 
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than a cniiid's-hair brush. To prevent 
corroding tin 1 win 1 * should be kept dry. 

Pio. iso. fta. liL 


Pastel Painting. Coloring photograph* 
with pastel colors. The mute rials employed 
are soft crayons or chalks of Tttrimi* shades 
and colors, :lih[ some [Himice paper stretched 
nn fraovrr, of which there are many sin-s, 
Altkta preferring pumice paper b, ipg Jpas 
liable to hurt the skin of the finger* in the 
blending together of the colors after they 
are laid on the paper,, for in pastel painting 
tLc work is entirely done, or ought to be 
done, with the fingers and the palm of the 
hand. The intended subject having been 
lightlv sketched in with charcoal, proceed to 
lay on the colors, idivavs laimnieiwing to work 
from the top* earcfullv blending; them to¬ 
gether with the fingers In order (■ ■ put on the 
iuice&su.ry tint?. The cmynns should nut bo 
cut or pointed, excepting when some little 
finish mg touches are d earn'd to be given to 
the ffutures and liait, hui should be gently 
rubbed im the paper, one color over another, 
and blended into form with the finger*: by 
which means a murveUcni.sdclicai-y and soft¬ 
ness can be procured. The s h ading is done 
bv what in termed ows-hatching. Some 
parte! painters employ a stump, either of 
j viper or leather, but you will always find 
that results, nf a far more satisfactory nature 
are arrived at by working the entire picture 
with the fingers alone, and by a careful 
manipulation of ihe colors ;ui c fleet is ob¬ 
tained almost equaling Instrength and beauty 
that of oil color*, combined with that delicacy 


find transparency which » an essential qual¬ 
ity in the highest portrait painting. For ail 
large surfaces, num ait Imru^routiis, etc,, the 
palm of the Inm d should boused in manipu¬ 
lating din colors alter laying them on the 
paper, ft will bp found that when working 
with the crayons they are apt to break of 
themselves, mid the sharp edge* Ih<»acquired 
will be of appreciable benefit hi helping the 
student lo produce the form he seekh to 
achieve. It i* important that great care 
slum Id be exorcised in laying on the colors 
?o jls if i avoid too frequent com in e-, which 
tend toward opaqueness. The chief aim to 
be sought in pastel painting should be trans¬ 
parency. combined with freshness of color. 
Different-colored papers are snhl for working 
On with entyoij*, but (but of a yellow ish hue 
is considered the hert forjwdck. should it 
hi- found necessary to educe tiny color from 
the work, reenureie -huuld be hud to a sable 
or hog-hair brush, with which the offending 
color is easily dusted olf Should, however, 
any small particle still remain oil the work, 
it uiiL.st be gently blown awav. Fa-tel paint¬ 
ing* are usually covered with glass in order 
to protect them. This Ls advisable, although 
there is a way of So fixing Ihe Colons as nut 
to make ihl* obligatory. 

Pellicle- A thin whin or film; a thin, 
D&llue crust formed on the surface of a solu- 
tion of *alt evaporat'd to a certain de^ret. 
This pellicle consist- of saline particles 
• dlizeJ. The nam e is given ti ■ film nega¬ 
tives. 

Fen-Drawing. A term applied to a relief- 
line method upon nine or copper. 14 A pro- 
fusion without u professor,” sav* that 
eminent jsen-artist, Joseph Pennell. The 
material- needed are few, and the skill 
demanded i~ ci >nsider.tble. 

White Bristol board of good tliictnc-s— 
sav lot) pound?—Hi Egin* waUTpns.it' black 
ink, HiiiiD J pens for heavy Hoes, gome (tII- 
lott'a No, and No, to-t. and for vtrr 
heavy work, where hi..I* of ink arc left m 
shadow, u brush to wa-h them in. Effective 
work is done by laying Hat washes of col nr 
or ink over all the pencilled shadows), ;md 
then following the same when dry by effective 
pen-work. 

The best work for the pen-artist is Chap* 
njarfs ,hnrinui the work 

beixifa: all done in line, the pages 183 to 193. 
treating of cast shadow*, being of inpcefol 
value. Next in tisefulm*? Ls PtwjiT^ive A rt 
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fiftnihi, by Deorge \V Lite, parts t'and P 

lifing very valuable. 

The work is best begun bv laying in thi 1 
shadows, Indicate shape and dirca'tioti with 
jenril. A good rule lor shadows is to let tb 
Ines run in the direction of the surface upon 
which they hill. 

For the ex predion of space use finer pen* 
l[ ir Lite distance than on foreground. Clouds 
c;m be easily broken up by Chinese while 
after ^ire dry. Avoid too much it,-> 
hstfbiiig. 1)1 ue print- from negatives of 
landscape* or snap--liola of street- 1 Lie scenes, 
an i mals in root ton, etc.* are easily outlined 
in ttty waterproof ink before named. The 
print when dry ran be bleached, leaving the 
pen-inked outlines. The work ran m>w be 
finely finished. The size of each should be 
nr least twice «_■* large in drawing as the 
block is to be when etched. Beautiful initial 
letters can be done in this mann er which 
when reduced one-half in the camera will 
COUijuarc favorable with engraved work, 
Wuy-uk' bit-, taugli'-l v:re.-.-, pLvUlrc-i|lie mt- 
ikt-, can nil be used to good purpose in this 
manner, add the beginner can vie with 
experienced artiste in respect to good draw- 
i i ig, Photo-etchc rs ]xrodnee rel icf-1 i n e p] atos 
cheaply when the drawing is famished* 
"Willi a n-etilinear lens views of buildings 
in one : s own town, doorways, monuments, 
interiors, etc.*’ can all be thu- produced. 

Chalk plates are plates coated wi th a prepa¬ 
ration through which the pen-dralighL-nuii] 
cuts with a point down to the metal. The 
method of work, so far its lino la concerned, 
y much the same. A bit of thick gelatine is 
placed over the photograph of any celebrity 
tci be spoken of id the newspaper. With a 
good point the tracing' is carefully made. 
The liuesshnald be deep and bold. Into these 
I ides mov hirer suntcocy vermilion or Ultra- 
marine blue by rubbing with she pal lei of the 
bund. Xnw turn the gelatine over ami hold 
firmly upon the chalk plate and forcibly rub 
with an ivory paper-folder over all the out¬ 
lines. The image will be reversed upon the 
cluitk iurfhi’r. Now cut with the point pro- 
Tided down to the metal, Cro—-hatch the 
shadows under eyebrow*, ram, on coal am] 
in hair. The ate reotyper ran finish a plate 
in an hour, alt block tel ready for locking up 
with tvj*e. By this method any newspaper 
is easily illustrated frotu the photograph or 
blue-print on the day the event de¬ 

scribed Likis- place. 


Blue-prints of vacation hand-camera ram¬ 
ble* are readily outlined, bleached, pressed, 
anti bound with bromide-print cover*, toned 
in sepi;i or other color*, affording elegant 
gifts fur friends or 2br exchange with co- 
workers. 

Very artistic picture-arc powdhje, if toned 
tn black and retouched with white and gray 
in high.’light* and half-tin^, and then 
worked up with the pen.—.] ,d>h-i<}h Aha®, 
Pen Process-Drawing. i.S-l- 

Penetrating Varnish, A varnish which 
has ihc property of projecting colors through 
a eubsLance such as paper or the collodion 
film. Soliitionsnl Canada balsam in turpen¬ 
tine* or olive oil, or oil of lavender :irt of 

this nature* (See IbrniriS.} 

Penta-tetraihionate, A salt formed by 
the union of pentuthionic acid with a base, 
and is pn hi Lived in the toning bulb by thy 
react!im of the sulphurous acid u(om the 
hyr. losntphite of soda, first forming 
Fentattuanic Acid. An wid compa-ed of 
five alums of sulphur and five stoma of 
oxvgen. 

Perchloride of Iran. This salt -hould be 
prepared_ by boiling peroxide of iron in hy¬ 
drochloric acid and evaporating and rrya- 
utllizing. The perehloiid? of iron is so mu¬ 
tinies used as a toning agent. The formula 
is a* follows t 

nJuikiB. Of Ferahlartde 
of Iron .... -t flaJflOUILMBL 

Mypflfial fitlU^ CiTSti4i . , 4 Citlti-nca. 

Saiminj of Slhisr , , , sypr^in.*. 

IVn ter , . . . „ 8, >auiK!i. 

Dissolve the hyposulphite in 7 ouiuts of 
water, the nitrate of silver in the remaining 
1 ounce; then jour tin-perahluride of iron into 
the solution of hyposulphite bv degrees, 
-1irring all the time. The addition of the 
iron salt strikes n fine purple color, but this 
soon disappear*. When the litmjd has be- 
come again volorW, w hich it doe* in a few 
minutes, add the uitratt- of silver, stirring 
brisklv. A toning bath prepared with the 
perchEoride ofirun will be ready for use in 
twelve hour-, but it will he iiion* active 
at the expiration of a week. The solution 
i* acid to ti-st paper* and mi/l-y from a de- 
]Mfc-it of sulphur, wdlich must be filtered 
out. 

The addition of stiver w made in order to 
produce a portion of hyposulphite of silver 
in the bath; the presence of h silver salt 
■ having been found to modify the tine of the 
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positive* and to prevent their quickly cura- 

1 njr V (■] 1 1 nr. — [ftmhrsrlt . 

Fenchloride of Lead. I'K’lj. A white 
precipitate, barely soluble in cold water, 
vitt soluble in hot water, crmrentnitwl 
muriatic acid, mid (Specially tn livjMi-iil- 
ihiEo of sodst, In combination with till* 
alter it serves us d ton Eng-bath for pusitivis. 

Ferbscopc. A' imilde symmetrical objective, 
constructed |>y tStr inhi il. including a view* 
angle nflOa 9 . 

Permanence. The property, in negative 
or jHttitive photographic pr-sl En tions, of re- 
■tistiag the destructive atmosphere agent*. 
{£ce ItidiHy.) 

Permanganate of Potash. \ red salt, 
forme i by the union of mtn ppj r iicid hint 
|mta**a. A dilute solution of peruiangaoate 
id prit:iH[i ( prepared by di&odvmg from | to 

2 grata- of the suit, ai'eording to its purity, 
in 1 gallon of distilled tfjiter, affords a con¬ 
venient mode of testing | taper positives as i 
regard* their power of resisting oxidation; 
and in an es|)trieiiicffll eye it will prove the 
presence or absence of hyposulphite of sada, 
the smniloat truce of which is p-ulbcicnt tn 
retnove the pink color of the permanganate. . 
11 is a powerful oxidizer. deconiiiosing and 
Mr del ting organic impurities, it is used, | 
limp by drop, to clear discolored sitver- 
hatks; a Luo to dtrengUacn and color carbon 
jdettttes. 

Permeable, Fhat may 1 m- passed through 
without rupture or di-placemcnt of its pnrts, 
os so] in | matter; dp plied puitie nlar l e to Kilb- 
St mires that admit the passage of fluids. 

Permeate. fo jiam through the puree or 
intern ticca of a body; to penetrate or pass 
through h suli*ta.iice without rupture or dis¬ 
placement of it- parts; applied partfculoiK 

I** tllJLflH which pass through guUtOOcra Of 
loo«e texture. 

Peroxide of Hydrogen, S uiietimes calk'd 

oxyg+mat^l water, Ls tinned by deuotuwwing 
peroxide rif barium by sulphnrtc or hydro¬ 
fluoric zu-id. it contains twine ns much 
oxygen its water, and b* characterized bv 
izj'r-t remarkable properties, It is a syrupy 
liquid, *p, fr. Id*. transparent, colorless, 
weii] almost inodorous, but pos,o^.-ci| nf a 
rnc-t ttttuwotts and astringent (date. It is a 
powerful bleaching ugent/and when applied 
tr. tiie akin for any length uf time, whitens jmd 
dentrov* its texture, ft enu be preserved only 
at a temperature ofoEt* F. lfeat rapidly de- 
eomj hw,- it into water zttid oxvgeit gjuqnnd 
18 


at 212 V. it explode*. The mere contact of 
curlwm, ninny . .r" the metals and metallic 
oxide,- also occasions iis mstniiLiineniis de¬ 
composition, accompanied by nn explosion 
and evolution of light. In the collodion pio- 
ces-s this substance plays an essential j^rt. 
ft is regularly present at the production of 

S hi.-^ pictures, and exercises, according to 
Jf conditions, now a favorable, now an un- 
rhvorabt.' influence!. The action ■ f this body 
seems tn he one of tin 1 cnur.es why in the 
CiiliiH|i(i|i protest the SH'iisitivciir--- nf tiic 
Him i> so much superior tu others. Per¬ 
oxide of hydrogen is recommended for rev 
moving llo- ln&t 1 races of hypo from portraits. 

Fer^pective, Fhotoffraphic, In a eEtv m- 
must represent n building WU feet long'zmri 
dd feet btgh to cover b. 1 X 8^ plate. W’haL 
Eens shall we use at a rlLstance of bd feet, nt 
wbi ch we are compelled to e x i«w ? \\\-, h 

-ire the image tu be G inches m Lnaidth. SO 
fi'Ct x 1^ — S-KiO Inchcs -H r? = 100 times the 
amount of reductinn. 

Forty-five feet high X I’i = 640 inches s- 
160 itio amount of reduction will give a 
I mi Id Eng Vi iocbes high, %0 the length, 

1 hit the reduction gives a 6-tuch focal 
tei^tb lens, flic sky a a>.l lnnd>(i|H' a-ecc^- 
sones will fill the real of the plate. 

The mist plcaning pertfwctive in a picture 
U secured by the use of such ji letts as will 
project Lb a iimige upjiii the ground-glass nt 
a distance of one-bulf the nominal height of 
the object from its ba j c. 

A word as t« si kp of image. We arc using 
an#! inch ficus lens. We are distant frr.m a 
vessel £50 feet long, lying sit anchor iii the 
river 200 yards distant. Whzit will be 
the length of the image on the plate? 
200 van Is x 3 fed = BOO feet :< 12 = 7200 
inches. 72iwi inches Si feet of lens a 
•S-17 times the nsluctinn. Length of ve—d 
is 2p( i feet ■ 12 — S4MWJ |pcln SK,« ki inch. - 
divided by sid7, the times rediiccil, give-; fti 
inches as the length on the plate. Wo can 
h-niovc one lens and get a longer fm-u-. 
Sttppoee the image ix 2 inches with an81 foot 
combination, and xvedessire it tolm -3; Inches' 
what should he the frx-us of the lirnrie lens 
by proportion ? Aa 2 inchw : 4[ :i 81 : |s,i,, 
inches the pull or the single lens arorfixi- 
mzitely. 

In selecting a h&ttciy nf lc n.stsi for work 
anclil, these rub-s arc an aid in molting 
judicious expenditure for the cutai-ra id 
I*sc. — C. A*hkujh *’nUW. 
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Perspective, Violent. What is tinned 
violent perspective wears when objects are 
next or ne;tr U > ili(r Tlujjf then appear out 

of proportion with the larger object in the 
work, und, although according to rale, they 
LL]tj>ejir false in effect to tbueyo. To avoid this, 
a point of difltaiiL'e is chosen that trill loot 

F,OI5i 



agreeable. The farther this point is removed 
the more level the grou nd appears, jls shown. 

Pertinato Stop- .1 dhipbmtgtit fur yfew 
]■ >i-ir.s for the piir|HHK! of modifying the light 
of the skv runt the distant park of the land- 
sea^. A disk of card-board or thin metal 
being rut SO as to fit with Lin.' rap of the Il'H:*, 
&«emi or semi lunar j-urtiort in cut out, and 
tlio remaining jn.rti.on indented likt- the 
tenth of a tomb; this bring placed in front 
of the lens, arid the usual stop being also used 
behind the lena.the tight of tha sky isctmidd- 
trablv modified and the illuriiiuiuujii nm- 
dared much more equal, 

Petroleum, (See jM >ph tAa.) 

Petsval's ttew Lens, (.'■lee Orih^rujihin 

Is/IA.) 

Pbenol-Fhthaierm, h^H lf O,. Derived 
from phthalopbeuone. Colorlrs' hubdioce,. 
msuluhh in iraitT, soluble in alcohol, Used 
in the preparation 
of test-paper which 
remains uncharged 
in organic acids., hut 
reddens iaulkdiiv, 
Philadelphia 
Photographer. 
The name of a maga¬ 
zine instituted 3H the 
year lfM34, and edited 
eontinuouil'y since 
then by Edward L. 

Wilson. The engrav¬ 
ing U from the obverse of n gold medal 
ciueri-d many years? ago to photographers for 
cxetdlcnt productions. The periodical i* 
now pa bit bed 8.i iliiWr;! I'h •> toprfip hie 
in New 1 ork. 


I'M. 155 , 



Phenylamine, (See .imr'dar,) Used in dke 
manufacture of eyaniu and inctkyl-oniuige, 
which are employed in photography as 
color sensitizers. 

Phosphate, A union of phosphoric add 
with a base* 

Phosphate of A m m onia- Thte salt b 
prepared by adding am¬ 
monia to concentrated phos¬ 
phoric nrid until a precipi¬ 
tate »p|tears; after which, 
by applying boot, the pre¬ 
cipitate will be dissolved 
from chi! solution, and uj.K>n 
cooling, the eryitnb will be 
fcnrmtd. 

Phosphate of Lim a. 

To prepare thi* salt, bike 
of bones calcined to whitened and re¬ 
duced tii powder, t part; dilute muriatic 
acid and Water, each 2 parts: digest for 
twelve Lours, filter and precipitate by liquor 
ammonia; well wadi the precipitate and 
siryjt. 

Phosphate of Lithja. To prepare this 
salt, add phosphoric acid to a carixuuite of 
lithia. wanning tbi: xolut ion, when ilie car¬ 
bonic acid will be expelled ami the phos¬ 
phate of I it hi urn 5s precipitated in white 
flocks. 

Phosphate of Silver. A com]maud re¬ 
butting when pboRphalc of soda ls Lidded 
to the nitrate of silver. This suit b com- 
l>orfd of I part of oxide nf silver, nnd 1 part 
of phnspbiirie acid. It was first applied to 
riliMlograpbii. piirp <->■- by Mr. Fry, I ml with 
limited success'. Dr- Fyfe gives a process 
for preparing paper for phot-graphic use. as 
follow*: “Till 1 pajier is sirsi soaked in the 
phosphate of &odn and then dried; after 
which the nil rate of silver Is spread over 
one aide with a brush; the paper again 
dried, and afterward again put through the 
salt, by which any ese.^ of silver h con¬ 
verted by phosphate. As thus prepared, it 
acquires a yellow tinge, which Wutnet 
black by exposure to light.” Dr. Fyfe has 
given a process for applying the phosphate 
of silver, mixed as a paint, on metal, glass, 
or paper. It, however, nqiiins. the skill of 
an artist to produce un even surface, and 
nobs- a uniform ground is given the pie- 
tore 3* deformed by waving lines of dillerent 
shades. ( 3 £Cs Phtmphnif FYinfriig /Vocr,**,) 

Phosphate of Sodium ( Nj^HPO,, 

calories', bars, decomposing in thi' air, and 
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very soluble to water. Reaction alkaline, 
( sod in the toning-balb Ihr counteracting 
acid (blue-violet tones h 

Phosphate Printing Process. An obso- 
IvIl' proems*, the Envertom of Mr. Harwell. 

Phosphorescence, 11 in pr. 1 i- lertv i if eer- 
t:iio bodie* tit be luminous in e 1 ]l< dark alter 
having been axpasi'd to light tor a while. 
To this cJms Iwlouf! Kultiliiilu of calcium, the 
diamond, fluss-spato. white paper, end egg¬ 
shells, Phosphate of lime anti Home varie¬ 
ties of Hus*--; path become phosphorescent 
liy heat also. (B«e Lumimm J^iiniS 
Phosphoretted Hydrogen. Pboaplto- 

retted hydrogf□ gas a flee to the revival of 
metal silver, ami the nirfiUt: pmdueed l»v 
its mean* id of a tine sled-blue, which color 
writes from a portion of phosphorus having 
entered into cotnbi nation with the a|(vcr. 
Owing,, however, to the danger of using ihi- 
g^. It i' M"t i-JLli: to operate with. 

Phoaphorography. The photographic re¬ 
production of pictures directly or indirectly 
numnouB iti the dark by contact ujhiii a 
phosphorescent surface. Wamerkehs semi E- 
tometer works on this principle. 

Pbosphoroscope, This m-tnirnent, the 
in vi oil ion of 31. Becquerel, consists either of 
a disk or a cylinder about an inch in tlitun- 
eier,aiii:l six craven inches long,* 0 arranged 
t SiJit a portion nfiM surface shall be iarlisd 
within a tight brnc containing an electric 
light, ond about three-fourth* of the surface j 
exptwetd to [he view of a spectator in a dark- 
dnuuber, the space* between the Imx mu I 
cylinder on either side being care full v 
cover id with black velvet so us to prevent 
tin 1 paissgp of light. The cylinder covered 
witii the substance to be examined is then 
made to revolve about three hundred times 
® * necontl, and as n twentieth part of a 
revolution wotiitl lie inffidipnt tji briuz a por- 
tinn, nf the cylinder from the inside to the 
ouuide. it ii evident that a plKapharraccnt 

effect bating only Olle sixteen-hundredth 
of aaeuotid won hi boromr visible. 
Phosphorus. A non-metal Im element 
found distributed throughout the animal 
an- 1 vegetable kingdom-. Insoluble in 
water; "Dlulilc in ether, benzine, turpen- 
tinu, aitu bisulphide of carbon. If ntolution 
of phiwphonu in bisulphide of carbon •- 
prepared and poured over a lithographer 
stone, and this dried in the dark, s surface 
sensitive to light is obtained. Such a sur¬ 
face, printed under a negative tor half an 


hour, and washed with bisulphide of carbon, 
fpv«s an image which will take lithographic 
int, and may he printed from in the uausl 
wnv. 

Photo-Chemical Induction, Chemical 
affinity, ur the iiiree which regulates the 
chemical combination of two bodies, is like 
ail other i -1 revs, » certain definite quantity. 
Hence B is erroneous to say that under dif¬ 
ferent. circumstance* the same brn|y ran 
pr^.s ess different affinities ; more correctJy 
we should say, that in tho one case the 
la nlles arc able to follow the chemical attrac¬ 
tion of their molecules, whilst in another 
case opposing fi.rci's reader this comb inat ion 
impossible, rinse opposing forces may be 
considered ;m resistance* similar to those 
exerted in the pnssngc of electricity through 
conductor*. in the distribution of magnetism 
in steel, and in the c mduvtmn «f heat. We 
overcome these resistances when hy agita¬ 
tion we increase- the formation of a precipi¬ 
tate, or by insolation effect a decompusitioiu 

We call the act try which these resdst- 
auces to combination are lessened. and the 
formation of n H * chemical compound” pro¬ 
moted, “ chemical induction ; Tf and we »|.e- 
city this as a plioto-chcmkal, thermo-chcnd* 
cal r nr idio-ehetnical, aecording as light 
beat electricity, or pure chemical action ii 
the force which promote* the combination. 

, Fhotochenugraphs’. A pr.tci-s of uiak- 
]»g, its a photographic way, zinc cliches print¬ 
able m a printing-prcHs, from line-drawing 
(without nalf-iours). The negative is either 
printed on a light-sensitive zinc plate or 
transferred to it by ]] Lean* of t ram ler-paper. 
The plate in thin etched, the picture aju- 
pearing reused, It is printed trom the same 
us a woodcut. 


*« 5 jw-butxmany. Ill;,: I] ranch of the 
science of eheiQwiry wlucb treats of the phe- 
numeEia of photograpin'. It Ls dividcl into 
ihree parte; 1 , Th.> T- f*r !f of phot . 4 m>hic 
prnceHwes; 2 . I'im /V.r.c; rv . t , Jr tnanipulatlng 
* ^ j and & Tile >r* of chern i^t rv. wit u 

the prtndpal pr^perf jV. , 4 ' the substance*, 
elementary or comjmund, which arc cm- 
ploveii in the art. 

Ptoto-ClUoride .U.Cl.Ag.O. (Flodgldn- 

The brown product forrm i from cblo 

a I f LUlIp l-. r-r J1« B. j 1 • I . a 1. 


son). 


.... ..ir.i.ii [ilibiui.l Luniirn 

nde of surer hv exp^uro to light. Accwd- 
3 11 < : bemicitL combination 

olchtorato and chloride, which is said tu be 
more stable than the pnre chlorate. Ho dis¬ 
criminate* according in ibe color of phr.to- 
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chloride*., considering tile |jink modification 
m§ lh,-i adapted for heliochromy. 

Fhoto-Gliroroo-lbrpoETaphy. The name 
given in Europe ns the process Ijy which 
print* in dilute are prialueed in the printing- 
press- from two or mure photo-engraved relief 
LliiHiks. 

FiLofco-Chrom&tic Printing. E' bis is a prr >- 

fur printing I'hi.iEiii.J>' upon 

textile EVibrieH, and i* the invention of 
.Mr, R. Smith, of Blackford, England, who 
gi Vi it the following imperfect account of hi- 
pimpes: 

A tissue, vegetable or untmiil, no matter 
which, plunged in a chemical solution, then 
dried in obscurity, is made sensitive to tEm 
fiction of the light. It i* then exposed to 
the light, in the presence of the model to be 
re prod need; mid after undergoing the actinic 
action wf the solar mys it is placed in u*du- 
wbu:'h develops the colors and render* them 
permanent; this is the lining operation, 
alter which it is washs*!, etc. 

The machine tor printing is composed of 
n simple rectangular frame mounted on feet 
like an ordinary tabic- This frame has on 
one side a roller, and on this roller the stuff 
is wound, properly prepared, to be printed on. 

From this roller the *tuif moves on the 
in hie and passes under a sheet of glass, on 
which, 1 1 y means of a combination of u pinup? 
or transparent pieces., semps of paper «ir 
example, a design Im* been drawn for repro¬ 
duction. Every portion of the fabric that 
ihf* ptiiu* uf covers r^nuiijii linclcf 3 1 

long enough to undergo the chemical action 
of the light, and it U easily understood that 
this act* on those iwrtiun* of the fabric 
wh EcU romai n exposed to the solar rays, those 
portions which arc sheltered behind the 
sr tups of paper forming the design being 
necessarily preserved. As long as the ti- 
[Hir-ure continue* the fabric remain* in con¬ 
tact with the lower fame uf the glu*-- This 
contact « thus obtained: the exposed por¬ 
tion of the BtnffUea on a cushion composed 
of deal-board covered with several folds of 
flannel, ami two springs one at each end 
press this cushion against the izla**. 

A- soon u* the chain teal action is pro¬ 
duced, being retiuguianl hy the exposed sur¬ 
face becoming white or brown, according to 
the sensitive preparation of which U*r Ena* 
been made, the workman lowers the cushion 
by the aid of a lever, the fabric in released, 
a new portion of the material takes the place 


under the glass vacated by the portion 
primed, which panes to the fixing opera¬ 
tion. 

To this end this last is carried hy two 
guiding rollers under the table into a trough 
containing the solution which develops the 
impnsidon. This piece is drawn through 
the inuigh hy a couple of cylinders, forming 
n rolling-mi It, and which the workman moves 
hy hand, bv the aid of a crank, as s'hui as 
he haa lowered the cushion h* just related. 
The fixing is thus effected, it remain* to 

I wash the staff. This is done :.t .. u* the 

cylinder* forming the rolling mil I guide tli<? 
material into a vat filled with water. The 
principal color* obtained by tliis curious pie¬ 
ces- are red, yellow, purple, blue, white, ainl 
green. To produce n design pale-blue on a 
white ground or while on a blue ground, he 
metf the solut ion.* of the citrate or tartrate at 
iron and Flu: lerrocYiiliide of polassiuti]: 
the stntf in afterward plunged in a diluted 
solution of sulphuric acid- Brown ur Em If 
tiuL* are obtained with a solution of the 
bichromate of potsssn. 

The -nit which impregnah-s the parts nn 
wbmh the light has not acted lw'iitg taken 
tiwtiy by the washings, the*. 1 jmrts remain 
white of are decomposed by a salt of lead, to 
form a yellow chromate of the metal, By 
combining the two processes acid by adding 
more madder, logwood, etc,, an infinite 
variety of ifandoa can he produced. Tlie 
exposure to the light varies from two tu 
twenty minute* according to the process used 
and the subject treated. 

Numerous experiments prove that the 
light of a dull day in winter has all the re¬ 
quired power; very handsome pattern* have 
been produced as late a* four o'clock in the 
! afternoon in the month of January. A cer¬ 
tain number of machine* ranged alongside 
of each other can lie superintended by a 
single workman. The experiments, more¬ 
over have ErtH.Tt made on the greatest scale 
that can lie gi veu to textile fabrics. Dyed 
and dn>* articles have been printed with the 
greatest success. 

Fhotochromaiuc, One of the term* ap¬ 
plied to the process of photography in tire 
natural colors. (See Hrf i -Wj mMany.) 

Fhotocollograph. A photograph in natu¬ 
ral colors. Also prints made by Albert's 
pfiototUhotfftiph ic process. 

Photocollotype. TEl-- sutue as Photocol- 
i lograph. 
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Photo drome, A *ciemific in*t niinont for 

producing negative-. by flash's* of light. 

Photo- Dyeing, or Fhcto-TLnettire. [31 

1891, SI. Viliam, of Pari-, devised a very 
beautiful process by which Uff he obtumep 
prints in L'libr^ upon |i.i|»T or iabric*. r I hU 
i- ii process bused on the experiments of 
Kopp, the seusirm' salt being Lie h tomato 
of imunmnin, to which is added uieln vanadate 

of jsinrnrmiiL. 

Tire material !■■ be dyed Ls iinuier&ed in 
the following bath 3 

HIlibrabute or Ammonia . 50 giaiumti. 

Mi-liiviiruiidiiEc of Acuiihinti) . U H 

Water ]*» q.ol 

After immersion it is dried at a tempera¬ 
ture of from 2fl 2 to 30° C„, and U then ready 
fnr L'SjMjTdire, It i* exposed under a nega¬ 
tive until the details appear clearly defined, 
then thoroughly washed to remove all traces 
nt the unaltered salt*, and may then be 
either dried rind put away to be dyed alanine 
future time or placed at once in the dyeing- 
bath. 

Before dyeing it should be steeped in 
war ill Water, 

Numerous coloring matters mu Iri used 
(irtifidd alizarin, anthracene-blue, alizarin- 
green, yellow, orange, nmnxm, etc.}. 

Thu prints are placed in a boiling solution 
of the dye for from tea to filtoen minute-, 
and arc then token oat nod unshed; if the 
whites are then not pure the print is passed 
through a wartn bash of oubondto Ol siwbi, 
nr a cold h;ilh of chloride of lime, to which 
il lew drops of hydrochloric avid have been 
Added. After a thorough wadi the print in 
lillirthwl, and is said to offer great r^si-tamie 
to the action of light, alkalies and acids. 

Photo-Electricity. The production of 
electriritv by light 

Photo-lPUigraver A process Invented hv 
w. a W btKibury, by which an image was 
impressed upon paper, wli idi , viewed by 
transmitted light showed the effects of light 
and shade. Till- was effected by nttochuig 
to u metal roller el gelatine relief, so chut 
when passing sheets of paper between the 
relief Lind n second roller,. tbe impn-sSJOU 
produced upon the paper was similar to a 
imfrT-smrt, but with half-tones in place uf 
ihe line*. 

Photo-daJTanogmphy. A proeesa of mak¬ 
ing copper-print and bmk-printing plates 
with the aid of photography, A chrome- 
gelatine film is printed under a negative or 


dispositive find then successively washed in 
difmrent hath-, graded as lo warmth, arxl in 
a weak borin'; solution. The distinct but 
soft relief formed in this way is harden'd in 
alcohol, coated with tine copal varnish, 
laced in a tanning solution and dried by 
eat. The now perfect relief is given a 
metal surface and duplicated hy galvanism 
or (tome other process tor making easts. 

The earliest mieinpt in the art of en¬ 
graving Upon metal ray mean-, of photog¬ 
raphy and electricity was mode by lh. Fox 
Talbot, at first proving unsuccessful, but 
in sLib-ei[lient effort* he succeeded by means 
of a process* to which be gave the name of 
Phntfigttfjihir Kn<jmring ^whicll see), in pro¬ 
ducing very fair impressions. In ihe intor- 
vat several scientific men have experimented 
in the same direction, and to \[ r, ] j :lo] 
i'retseh we are indebted ibr the art of jfWo- 
Qti!tunografiftg r whieh has proved by far the 
most successfill. The art is still, however, 
in its infancy, and will have to be greatly 
improved before it can be made practically 
useful, 

Mr. thvtsctrp process, with its mmt 
recent modifications, is as follows: Mr. 
Fretsch tak'^s a plate of glass, and on that 
spreads u coating of common glue nr ge latine, 
to which bichromate of potash is added, to¬ 
gether with a sum)] nUauLiLy of nitrite' nf 
silver. For iu-faUCO, he take- two nr three 
solutions of glue, into nue «f which he puts 
a I title nitrate of silver, into another bienro- 
inate of potash, and Info another iodide of 
potassium. He uses the salver and pota-dum 
for the purjKKu uf producing a little iodide 
of silver on the sensitive 111 eii, son- to pro¬ 
duce on the picture that grain which is 
necessary for holding the ink in the process 
of printing- He then take* die photographic 
picture, obtained by any of the photographic 
proeeni'H, and t his being placed on the -,.oi- 
sitive surface, is exposed to the action of 
tight. In the course of'a short lime wi- hove 
a ci nu id nation of bichromate of potash and 
gelatine in two different dali-s, one soluble 
and the otlu r Lnsoltihte. Cnn-.e'pieiH ly, the 
plate is then put into water, and all the parts 
which re main soluble are dissolved out, 
whilst the other part- remain as they were; 
and we have the picture produced not only 
in different tights* and shades, hut also in 
different depths, the film being e*h. n LWit.■ hy 
the process. When the plate i- prepared to 
rhi- point there id poured upon it a preps- 
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ratten of gutta-percha, which, being kept 
under pressure for a short time, receives the 
rtfvejMe image of Mu- phut. igraphic picture. 
This i- now prepared for the voltaic L littery, 
Lvv being simply rolled over with fine black- 
lead; and it being placed in connection with 
tho [rougli T copper is precipitated on the 
plate, which receiver an image the reverse 
rif the monM, Then by the ordinary elec- 
trotv|H? jitrtL'ew another plate may in? ob¬ 
tained, from which prints may be printed. 
(See JW»aft 1 )* fjigraciiifj liiofogm- 

t'tifr', e{c,) 

Photogetse, V powder prepared from vut- 
iiq.siI eulUe-ELdi bone, and used by many 
dajniemrans to polish the plate. It is used 
In precisely the -omr way as mtteMdnE, 

Photogenic, The property possessed by 
gnbsliiiici's to receive tmprewiorw by the 
Action of light. 

Photogenic Action. The influence of light 
ttnao uqiMw substance* in the production 
of images of objects, 

Photogenic Drawing. The impression 
made by an object upon a sensitive substance 
through the agency of light. 

Photogenic Effect. The eilee l produced 
by the action of the Alin's ray- 1 upon a *ub- 
stance bv which a change in its nature i- 
produce (L 

Photogenic Substance. Any substance 
changed or darkened by expxurc to light, 

Photogen Light. A peculiar light, in¬ 
vented iirid patented by Mr. J,|| ri Malik , uf 
England. for taking photograph* at night, 
t Hhi-r light- have since been introduced 
equally good, :lti(! which are not patented, 
{Sec IJmC’ltifflii, Ma&n&itiM, etc,) 

Photoglyphic Engraving. This term ho* 
been applied by Mr. Talbot to hi- process 
for engraving upon uirinl by the aid of phn- 
tograp liy. fn this process, plates of copper, 
steel, jane, eb\, are employed. Before using 
a plate It should be well cleaned, and. then 
mb bed with a linen cloth dipped in a mix¬ 
ture of eifcii-tic soda and whiting,, to remove 
all trace- of grouse, and finally rubbed dry 
with a piece of clean linen. Then cover the 
plate with a solution of gelatine in hot water, 
i ounce gelatine to B ounces of water, to 
which add 1 ounce, by measure, saturated 
solution of bichromate of potarii, well 
Htrained through linen. After pouring on 
ik.. luiviLire tli— plate i- hold vertical to g<[ 
rid of the superfluous .-uiuttoni it is then 
held horizontal over n spirit limp, and the 


ill in dried. The object lo be engraved h 
then, laid Upon the plate mud screwed down 
ii]Mjn it In a pressure-frame; it is placed in 
the sunshine tor from one to several minute* 
according to rirctmiatiinces. When the frame 
is withdrawn from the ligEvt, and the object 
removed from the plate, u faint image is seen 
upon it, Next spread over the ^tirhut oi ibe 
flEni, carefully and very evenly t a little finely 
powdered gum copal for common resin); a 
very thin layer muai in- used ; it is then lield 
horizontally over a spirit lamp (film upward) 
in order to melt the copal. The melting of 
the copy.I is known by its * hinge of color. 
The pfutr should (hen be withdrawn from 
the lamp and .-iilfcred to t/<iol. Tlie gelatine 
being inns covered with a layer ol t-opa], 
disseminated uniformly and in minute parti¬ 
cle*, the etching liquid is to be pour id on. 
This is prepared aw (ill lows : Muriatic livid IS 
saturated with peroxide of Irion, as niurli a* 
it wdll dis+nlvc with the aid of heat. Alter 
straining i ho solution, it is evaporated until 
it is eoiisidcrahLy reduced in volume, mnl is 
thru poured olF' into bottler nl’convenient 
capacity. As it cools, it solidities into a 
brown gcmj-ciy&tallinc tua-s. The tunnies are 
then corked tip nod kept for uh 1 . When a 
little of ibis is taken from live brittle In the 
form of a dry lewder, and laid upon a plate, 
it quickly deluptefe-s, Jn solution in water 
it [(inns jl yidLrnv Litjuid in small t]lh:klk*se-. 
hut ehe-tiiut-brown in greater thfokncssi-s. 
ToOU this mixture, make three solutions: 
Buttle No, L, lilted with a simi rated solution; 
No. 2 , with a mixture consisting of 5 parts 
of the saturated solution and one port of 
water; No.'S, With eqQfll ports of the satu¬ 
rated solution and water. lEelbre attempt¬ 
ing au engraving of any importance, it L 1 ’ 
almost essential to make prelim inary trials, 
in order to ascertain that these- liquid* aro of 
proper strength. When the plate bus be¬ 
come perfectly cold it is ready- tbr tile etch¬ 
ing process, which b performed as follow!*: 

A small quantity of the solution in bottle 
N<i. 2 is poured upon the plate and spread 
with a eamers-hniT brush evenly nil over it. 
The Uqutd penetrates the gelatine wherever 
tEic light ha- nut acted on It, but refuses to 
penetrate those part- upon which the light 
has sufficiently acted. In about a minute 
the etching is seeo to begin, which k known 
by the parts etched taming dark-brown, or 
black, and then it spreads over the whole 
plate, the details of the picture appearing 
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wsth great rapidity. It is not desirable that 
thi-> rabidity should be too greet, lor in that 
eitsi 1 it is neeiixsary let stop the proves* before 
lbe etching has uiMiirad sufficient depth. 
It' therefore the etching on trial is found to 
imcced too rapidly, the strength of the 
iqtliil itl bottle No. 2 til list be altered (by 
Heading some of the saturated solution to it j 
before It ha employed far another cngravl ug r 
Hut if, an the contrary, the etching ini]* to 
occur after the Lapses of eomc utiautes, Or if 
it begins, but proceeds |w slowly, tlii-i i- n 
sign that hi.|liiiE ira bntlli! Xu, 2 is too strong 
uml too nearly approaching saturation. To 
correct this a 3 attic water mint Ik? added 
before it is employer! for another engraving. 
But in ili>ing this, (he operator must take 
notice that a very minute quantity of water 
added lifter, innkrt :i groat difference, and 
causes the liquid to dal very rapidly. II. 
will, therefore, be cureful in ndaing water, 
and not do so too frettlv. When the pmiier 
strength of the solution in'bottle Xe, 2 fou 
he , 1 n thus adjusted, which generally ree«uires 
three or four experimental trials, it lthi be 
employed with security. Supposing then 
time, it has been ascertained to be of the right 
strength, the etching h commenced as. above 
mentioned, uml proceeds until nil the detail* 
of the picture have become visible, aiul pre¬ 
sent a sat is foctory appearance to the eye of 
the operator, which generally occurs in Iwhi 
or three minute, the operator Elirring the? 
liquid all the time with u camcd's-hair brush, 
and thus slightly rubbing the surface of the 
gelatine, which ht, a jtinmI effect. When it 
scoiua likely that the etching will improve 
no further it most be stopped. This is dune 
by wiping nff the liquid with cotton-woo I, 
hjhI then rapidly [muring a stream of culd 
water over the plate, which carries off all 
tin* remainder nf it The plate is then wiped 
with a clean linen cloth, atid then rubbed with 
aoft whit iier and water to remove the gelatine. 
The etching is tin■ n found to hie complete. 

Or. pour upm the plate a small qttnoUtY 
ofsolutirm from bottle Xu. 1, which should be 
allowed to rest upon the plate for two min - 
uti--. ft has no very apparent effect, but it 
note usefully in hardening; the gelatine. It 
» then poured "if, and a sufficient quantity 
oi No. li is ptjuwj 4>n, This <* the 
eteliing in the same manner ^ before dc* 
scribed, and if this appears to lx- quite satis- 
Cftctorv, nothing further is rcijUircd tn be 
done. Blit it often happens that certain 


fuieil p)rtiulb> of the engraving, such n» dia- 
tunt mountains, or building-* to a laudai-ape, 
rcJase ta appear, umtus the engraving would 
lie iiupertecb without them, the operator jo 
that case should take some of solution No. 
"3 in u little saucer, and without pairing off 
the liquid No. 2, which 1.4 etching l Lie picture, 
touch ivilh a camera hair brush, dipped 
in Xo. 3, th.cie paint- -of the picturo where 
ha wishes for an ine reused effect. Tins 
simple process often causes the wished-for 
details to appear, and that sometimes with 
great rapidity, so that cantien is required in 
the operator in using Xo, 3-, especially 1,,-st 
the bitching liquid should penetrate Jo the 
pans which ought to remain white. These 
operations must all lx 1 performed in t, he dark* 
room. 

Photogrammetry. Photographic -ar- 
veyj a method to mathematically construct 
-front photograph* the dimcindunjil propor¬ 
tions of lire represented objects fur map- 
ami plans. 

Photographer. Oue who practises da- 
art of photography. 

Photographs re' Association of America. 

An organization of photogniphent instituted 
in the year IS7&. t Its asseiittilKs are annual 
Lit the different cities,. ami at tlu-se Uluei a 
convention and an exhibition are always, 
held. 


Kin. Jfit. 



The kill of ihv P. A. *r A. 


Photographic, 1-ertaiulug to the art of 

photography; thuselements and puljatances 
which produce photographic effects, or are 
’Ctisi'.ive i.i light, or object* which give 
photographic inmges are -aid tnj be photo- 
graphic; and all those which ri-sist the 
powers of photography are termed nuu- 
jibutegraphie. 

Photographic Agents. These consist of 

thu ehciiucaht and other substances Used in 
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the photographic a rt, and comprise sill that 
;trc >U bjeel Iij change by the action of light. 

Photographic Camera. (See t '■>/.» rnS 
Photographic Chemistry. (See Z'/^ 

Photographic Offmpositioii. Thu art of- 
CDmbiflkf objects in Mature, animate mid 
a cIJ»rl L11 l Li by means of photography, so tr¬ 

io form el peri'eri. plrnr-mg, and :trLi*ue pic¬ 
ture, and villi out the aid of the pencil. 
Til-: i- :l I ■ -in,' cun he the guide to artistic com- j 
pOSltioQ. 

Photographic Copies. Fue-simile* made 
by photography cjf painting*, engravings,, 
drawing?, and other work* <>l r =l rt. 

Photographic Delineation. The represen¬ 
tation of objects in Nature or art by means 
of photography. 

Photographic Enamelling. This proves- 
is, the invention of M. don ben, of France, 
mid k based -m ikw known action of light nn 
the salts of chromium in combi mnhin with 
organic matter. A solution of bichromate 
ol amtnonut h the strength of 1 ounce to 4 
ounces nf distilled water i* prepared by lunt_ 
Of this fl parts are added to a mixture nf 
huney, albumen, aiul distilled water prepared 

SLS follows; 3 pans of good huneyare melted 
at :l temperature not exceeding lOO' F., and 
mixed w itlx an equal measure of well-beaten 
wliite i d' eirg-. w b i i■ 1 1 1 1 ; i * -toi h I n 1 h i li L <-i lt 1 1 L 
days. After those have been mtimatolv 
mixed, 30 mtrt- of distilled! water are added, 
acid then the before-mentioned 5 parts of the 
bichromate solution. After filtruthm the 
mixture is ready for use. am I should be kept 
in the dark. Thin preparation forms a solu¬ 
tion about the consistence of collodion, and 
is |H>(irts| on a well-cleaned glass plate in a 
similar maimer. This coating most bo dried 
by means of gentle heat in Ch« dark-room \ 
it" is then ready lor exposure, The negative,, 
nr what supplies its place, mast consist af a 
transparent punitive on glass nr paper; an 
ordinary Eilnliimm print, well waxed, will 
(serve the purpose admirably ; drawings, en- 
graving?, etc., treated tn tile same way will 
answer the same end. The negative being 
placed in the pr^wmre-frame in the usual 
way, the prepared glass ls laid upin it ami 
fL-tr(Led down a* in paper printing. The 
exposure varies with tdir- light, about a 
minute in the bright sunsbino Wing suf- 
ftcletit, On returning to the darkroom a 
slight image is visible tn the practised eye. 



the transparent paria of the superposed 
tnuEriurcnl pu.-dlive, or what are to consti¬ 
tute the lights of the enamel positive. The 
effect of the light has been to harden mrli 
parts, whilst tiie park in shadow retain a 
sleeky surface, just in such degree and pro¬ 
portion eu they have been protected from the 
ighL The plate now possesses a particularly 
adhesive or sticky hurlhcC, the jmsitare Wing 
formed by the varieju* gradation* of adhe- 
iiv«DCB?. 

The next step is unu logons in fairne re¬ 
spects to the development of n latent image; 
util by chemical deposit, but liy the meclnmi- 
cjil application of u Vitreous color, A very 
finely-ground enamel color of ncv tint i- ap¬ 
plied bv means of a large camel Vbuir brush. 
TJiii aim toe- to tile surface of the picture in 
pn>pt' r gradation, sit cnee producing a pic- 
tored copy uf theoriginal. In thenicehanJ- 
eal application of color, nmny of rlie eliEir- 
actenstfcs of the picture are under tlie 
eotitrul uf the manipulator, and afford op¬ 
portunities far the exercise of considerable 
jirii-.tic taste. Vigor eon he given to j-tinn 1 
pan- by more copious application of tlxr- 
cotor, and tenderness and delicacy to others 
by sparing it; whilst vignetting, etc., van 
easily be affected. When this part of the 
process i* completed, alcohol, to which a 
little nitric or acetic acid has Wen added, is 
poured on to the surface carefully, and after 
flooding, the whole bottled back again; this 
process is repeated with nleohoJ without 
a. ■ h I out 11 the film is w ell m. mked, 11 is 1 1ien 

slowly dried. IVlien ijuS t>.- dry the plate is. 
itnmcrs d in clear water coutiuniug a little 
carbonate of mala; t-y thin washing the yel¬ 
low tint of the chromic salt is removed, ami 
the picture appears bright and dear as 
ei transparent positive by intromitted light. 
Whim dry it is ready (or burning and is 
placed in the muffle; the enamel color ap¬ 
plied being fused and combiniaj with the 
glass. 

When several colors are required in one 
design or fil'-^urc, they can be produced by 
re]>e;iting Ule pEOCM with several nega Lives, 
each having the part* for different colors 

stopped mu. Tie- .. hi nations of colors 

which may tbtts be produecii need only la- 
limited by the nature of the maierials; the 
precaution, of courw, being ohrorved to use 
th ose ealnm which raqairn the highest degree 
of beat before they molt, first, each .miccc*- 
aive color fusing at a lower lempcratnre, m> 
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that they may be- fired without dangler In (he 
lirnl applied enamels. (For the me thud of 
burning'io enamel*, see iitirnti<n or (A™# 
J iiofutfi " 

Photographic Engraving, (See Phut**- 
ii at i’d iwyrtiplitf) etc.) 

ns. la. 


Photographic Hall. This building wx-. 
greeted in the year 187d. nt theCentenniaI Ex¬ 
hibition, nr World'* Fair, in Philadelphia, 
imiH'jm devoted exclusively to the exhibiii-iu 
of photograph* from all parti of (lie world. 
It contained thafinest collection ever known 
to lie inhibited. The building ctsst nearly 
$20,000. Mr. John LkituU was tin- 'U|H-r- 
i ntendeut do ri ng the exhibition. A Humber 
of tin- leading photographer* of America 
subscribed for u pert; mu of Oiitwnial stock 
in order to supply funds ior and to secure 
(lie support of tills famous building. The 
idea was originated by Mr. Edward L. Wil~ 
son, who firn-nnaHy directed its erection. 

Photographic Imago. The image of ub‘ 
jectn pmdueed un any substance by mt-uns 
tjf photograph v. 

Photographic Ink. V mixture of sub- 
stances a^ h substitute for the ordJiinry am- 
mimuMiitrato of .silver, mixed as follows: 


Pure BEfrrw 
Jiltric Aelii 

Arc'aLc 'Pj' F' iliir-iniri 

Zinc or ill her metal . 


. 1 twrt- 

; 

. V,j jurt- 


As the formula shorn, the mixture is 
noth Lug more than adulterated nitrate of 
silver. 

Photographic Negative. (Sjv AWjah’w. | 


Photographic Optics. (Sec Qptir* r : f 
J J 

Photographic Positive. bSee A. t -,i 

Photographic Processes. Tin- im-thuds 
bv which photographic ]detu res llre pri .i lured. 
Thcsu processt* are divided intoueycr/inrand 
pwlit t% and these are sub¬ 
divided — albumen nega¬ 
tives, collodion negative, 
gelatine negatives, and 

WUXed paper (tcgulivts, 

glass positives, paper iioai- 
tivi-s, timlniniilype&, and 
various other styles,. jiIL nf 
any consequence being 
given In iliLs work under 
their appropriate ]tends. 
Photographic Rifle. A 
tic vice Intake ph[Hdpi]ib$ 
of birds nf flight. 

Photographic Transpar¬ 
encies. Positive pictures 
on glass ami other >uh- 
hutju'i-* to be viewed by 
trammi tW Light. These 
are either 
taken direct in Pm. life 
the camera or printed from a 
nejptive by *ii perdition, (See 
Printing Jhinj^rt-rtram/j JrWMfWT- 
flU'w» 1 and Ixdex.V 

Photographic T rimm er, Rob¬ 
inson's. This invention of Fro- 
ft-st*or S. W. Robinson consists 
of a handle :mc| a pOUt with a 
revolving pivot and a wheel in¬ 
serted in a slot. The wheel in of 
steel with bevelled Bslge, It will 
fid low a guide of curved shape 
and trim the photograph neatly 
and quickly. 

Photograpbometer. An in- 

st runic ni invented by Mr. A. 

(T:iU i let for mease n ue tb e inten¬ 
sity of the aclinic radiations. 

Photographometer. An au¬ 
tomatic apparatus, to record the 
angular |x»titjou of objects situ¬ 
ated around n given point. 

Photographcm. A complete 
portable photographic apu&rutn* 
for field work. 

Photographs. Fietana produt^d by the 
action of die sun'- rays upja surfaces pre¬ 
pared with silver nitrate and other aub- 
stnncca. 
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Photographs, ffs-turally Colored. (See 
JltJivth ram 

Photography. The art of producing pic¬ 
ture* by tins agency of light uju .n silver nitrate 
and other subst&iioea, Phoujgmpliy mtiv be 
divided into three distinct partis vizi I, 
t‘fsr-\i*hy Ojtwjj'i ft\. Sitvrr ptnt<. or Ikiytirrro- 
iyj*. ft. I*hototjravhtj upon TrwMparettt /T bus 
or 111 . Phatutymphif tiptm J\spar. 

The theories and pravtieid detail* e-]'these 
various divremiig will be lhntnl under appro* 
print. 1 headings in the different departments 
of this work* This article will be devoted 
to a of the history of the tirt, which 

otherwise won Id ri. .1 dud pis*™in a work of 
this kind, The several matter* claiming 
attention under this head ure so mmit ruia 
that uivi-»*:irily tln*y must La treated briefly. 

The idea of producing i image* by tlaj 
iigancy ul light upon argentic NulMauitY i* 
not eon lined to the present century, an recent 
dpwoverieH have developed the I nut that m- 
tettJpLs were made more than ura* hundred 
and fifty years ago hy the rgfum* of shut 
period; and formuhe, of course of very 
little practical llsi'j Lire said to have been 
published at that time 1 u ptinciph* similar 
to them? of the present day. It has ubu 
been minted that the jugglers ot India were 
for many ages [sp-'esM-il of u stviiet process 
by which they were enabled to copy the 
likeness iff u j l individual, and thu-, as by 
means of other magic arts, impose upon the 
credulity and excite the fears iff their fol¬ 
lower*. Hilt this statement mnl* eonfimui- 
tion. Severn! philosophers, among them 
Tlicele. Petit, and Count Rum ford, e x fieri ■ 
rnented Hjn.m the elienucnl properties of 
light und tin- peculiar changes cfleeted by 
its agi-nev upon the salt- of silver. Ritter, 
Dr. Wi-lijretnn. Sir William Henschttl], Sir 
Henry Rughdield, and Sir Humphrey I)avy 
pursued the investigation during the early 
pan ul the present century and added 
many interesting facte, The earliest recorded 
attempts eu fixing the image* of the earneru 
obsuura hy the chi • mica I influence of light 
were published by Mr. Wedgwood and Sir 
Humphrey Davy in 18021 Tln-we attempt* 
were made upott |mper and white leather 
hut failure to fix the impressions produced 
eausd tho*e gentlemento abandon the idi'LL. 
and it w;s not until M. Nippon directed hi* 
attention to the production of pictures hy 
light in 1814 that the subject luauwed any 
practical form, He puraued hi* investigsi- 


tiona for ten years alone, and in 1827 b$ 
presented a pa|u'r un the 'Uhji-ct t ■ the 
ko-Viil Society of London, keeping his pro¬ 
cess a secret, in the meantime M, DagiitirTe 
was pursuing inv^Ugatioiu iu the same di¬ 
rect! on, and Jtaving iiccompliehrd lhe fixing 
of thy image produced in thf camera., and 
•lb ^ tepee hearing of the fact, proposed a 
copartnership, which vm* accepted and uon- 
s unlimited in 182!*. Tin: curly prne.ss of 31. 
Niepce be termed hutiagraphy, and it was per¬ 
formed upon sheets of plated rim-, tin. cup¬ 
per;, and uii ghre* plates coated with mphal* 
turn satnrated with oil of lavender uml heated 
over 11 hnt iron, if he employment ,ff iottint 

and the polished silver plate i* due to M. 
Daguerre, who ib January, 1839, six years 
after lb e death of M. N if pee, published to 
the world the process by which tile beauti¬ 
ful pictures, now hearing his name were pro¬ 
duced. Improvement- in the dflguomlypg 
were steadily made iIicuce 1 forward until 
they were almost superseded hy the plioto- 
gntph on paper. (lie uv of 'brtmtidr wu* 
introduced by M, (Joddard ui 1840,and dure 
ing the same year >1. Claudtt applied the 
rhlorbU of Uytio/a. In lS:fl Mr. Fox TiiUmt 
began exjjeritticnte in the eaJot.vpa (paperl 
process, and in February, lSi-ii'i, publishi-d 
hi* iirsi paper on the subject, Tiii- was 
the first successful iittempl ut pre^ducing 
positive photograph picture's U]iou fja|ier. 
The discovery of hypos u I phi If of noth els u 
fixing ELfpi-nt i 1 r ls been claimed by several 
gentlemen. The final fixing of the dnguer- 
retypebv the chloride of gold was iotroouced 
by 31, Fiswau. To riir John Ilcr-ebell we 
are 1 indebted ibr several photographic pro- 
i'es.se.- upon pujHT. vit, eyanotype, chryso- 
typ^ and amphitype, el* well n- idr Sit- 
inii'stigniions of tile phniigraphic prO|.aw- 
tii-s of 1 he coloring matter of flowers. To 
Mr. Robert Hunt is due the disco very of the 
ferrotype and thermography, and to Dr, 
Woods that of the chrywotype, while Dr. 
Draper, of Xew York, introduced the lithie 
type. Several other pliategruphic jrren- 
rw-sps were discovered by M. l‘otiten, Dr. 
fw-lmt Inieritl^ Mr. Fry, and uthere, which 
have been o] more of Ich* advnntnge to the 
art. In M, Nidpce dc St, Victor dem- 
onstntted the pi^si biJiiy of taking dagnerre- 
type- in the mtlurui eulor* and gave li> his 

K vk'Css (lie tiMtuc of ktfincjkrwwtme, M- 
i L|Ueri ! lure silso investigatesi tin: impressi¬ 
bility ol the xuitural eolom upixti paper, and 
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1 l_i> succeeded in producing several in a LI 
their brilliancy Ail’d la-wiitY. Recently ii 
h;i^ liven funnuaeed tlmt Mr ^ ivtur has sue- 
nTiled in fixing the colorson his plate, the 
only thing that ha* stood in tin* way of the 
practical npjiIlL'sitioii id his proems. 

This brings uh down to ill'. 1 mlnwluetion of 
il/ftutUr-n upi.ii vlass it? h. Vehicle for photo¬ 
graphic negative, T"reviou- Li»ibisdi jvi■ ry 
jj.LjH'r had been uded, waxed. to give it trans- 
p:treni'y, either be fore or alter the applica¬ 
tion of the sensitive coating and exposure in 
tlae cO-ttHlTn. tn 1&4& M, Niepce de Victor, 
of Franco, and Mr, J* A. Whipple, of the 
United States, Kimultuneniwly introduced 
tbl" suh&tam-e (albumen.) ta the photograph 
world, and successively gelatine, ami 

other antd'rcoLLt substance* were employed, 
and although the introduction of collodion 
I .y Mr* Archer two years latersuperseded it 
nothing equals U fiirsharpnes* and lwauty <►! 
detail of the negative picture* line tlie great¬ 
est stride in. the pro>:n>* id photirgoplij 
was niode at [hr introduction of i mill id ion. 
I'ruiu that lEionient the art toot .l wider field, 
ulld ta Lt We owe the beautiful gents that 
adorn the of (lie whole civilized 

world. Hie lei' — t important improvement iii 
the positive paper process f. e. t fanitrtt wall 
chloride of cold infnrr fixing or during 
fixing, was the invention of AL Le Gray, of 
France, 

Important discover its were wade by Pm- 
ft-*-or- Wolen.it, Draper, and Alur-rie, and by 
Mr, J. Johnson. T 1 \ thfrm gentlemen we owe 
the first successful attempt- in jmrtrniEMFe 
E'rniu life by the diiguerrutype, ami to I Jr, 
Draper, who ho* constantly pursued the study 
of ihe art up to tlie pment time, do we owe 
wany Valuable suggestions ami improve¬ 
ments. To James A. (lulling the vruMlt of 
having produced the must aucvessful photo- 
lithug.-nphte process i- due. An important 
point to every photographer in America 
should M'hi he passed unnoticed, vi/.., Mr, 
Cutting's claim* lit thy priority to the u»U of 
brow me i n the collodion film or aiialugoiis Hub- 
stances, In 1R-I9 Mr, Malone, of Bug land, am I 
M. Le Gray, of France, recommended its yw, 
either its a bromide, chloride, nr simply In the 
albumin film; ami In January, l&KI, Mr, 
Robert Bingham, of England,spvaka ofi L* u-.e 
in collodion, while Air, Archer, in hi* second 
published work ou the collodion process, 
mentiofis fluoride or bromide of potassium 
jo* an ingredient of sensitized collodion. Air. 


Archer's second pamphlet was published in 
March, t&Kt, several months anterior to the 
time claimed by Mr, Cutting, Bromide- os 
accelerator* uf colli nl ion are spoken ot by 
several of the early writers nn the collodion 
process* 

For the optical improvement in photog¬ 
raphy wo arc indebted to Professor IVe/yelI 
and i-1. Vfligllander, of Vienna; M, ChcTul- 
lier, of Pari* ; Air, TIutiihls Ri>s, of London;' 
ftml Mr, c, C*Harrison, nt" New York. This 
brings history up to about a quarter of u cen¬ 
tury ago. Since then the useful men in pho¬ 
tography could hardly be named in a Wurfc 
of this 'ize. The interred historian may 
luiot them out. Their service* are dufy 
recognized and often named in these pages* 
(See CUKONO [,og I t-A L Tab I. k at the end of 
thi* work.) 

PhafcogTtipliy on Canvas. Portrait' are 

[ induced upon canvas of any size in the en- 
urging cumerari by any of the printing pro¬ 
cesses, after preparing the canvas by cither 
of [he following methods: Albumen may 
he prepared in the same manner n* for 
paper elihI spread over the surface of the 
canvas; nr solution.* of gelatine, Iceland 
iuct-s, or good white 1 glue may be used, the 
latter being dissolved in acetic acid anil then 
diluu’il to the rivjuircd cOQ-iintcmy witii 
water; cither of die IsL-t three are better 
tliEin albumen, as they are mu liable, it’ prop¬ 
erly prepared, tn crack after the picture i* 
fitiUiied, Another method is to mix together 

'Ome c< 111 Liu nil w biting, kaolin, or ehnlk. in 
tdenknl eontainiug a very few drop- of oitrie 
»r sulphuric acid; spr^'acl this over the ean- 
v;l*. lei it stand a few minutes iin d then 
wjwh it (ilf clein with ultiubol, and after 
iIrving, print by the [N devL'lepmcut pvoceaa," 1 
Canvas may la- also printed upon by the 
carb - 1 u process.. (Sl-c I\dkx.) 

Photography on Paper, (Bi'i 1 
ifmpit: l‘h<>fix?rufrhit- /Vdifiap, elc.) 

Photography on Wtxal(Xylo-Photog¬ 
raphy i. Photpigraphtng upon a wmsl block 

previously p rrp:i red fbr wnodcuiw. Halls ti- 
luling el photographic imprcssimi for a hand 
(lrEiwtug mi the weihthiI block has the advmi- 
tage of' cheapness rapidity, and exactness. 
/Vi ijV/- Xyfoijrrtjxfi y . 1 

Photography of the Moon, (Sec Lunur 
PkotoffrapAif.) 

Photogravure Process. A pris-os fin re- 
pnHlllctng -ulijcet* in h;df-tOQc, ill which 
the image, in? Lead, of being in relief, 1$ 
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sunken in ll copper plate. These platen ean- 
ntii he printed in mi ordinary press, lint 
prints ureobtained from them by “ pulling," 
ji> in the process cit' printing steel nigniy- 
ings. Details of this pruvess, which is 
boiWw hut complicated ill practice, maybe 
seen in Wilkinson's book un 

FJjoto-Heliograph. An instrument iti- 
vi 1 Fited by .Mr. W. lie lu Rue for the pm- 
diurtiou of accurate map* of the sUIH It 
resembles someth in^ between the telescope 
and the photographic cum era, 

Phcto-Heliotype. A photograph of the 
sun, 

Photo- Lltbognipliy, Tbr art offanriltiidng 
pictures by the combined agency of photog¬ 
raphy and lithography. A photographic 
copy in transferred to atone, and prints 
pul led from it in the lithographic proas 
These copies art- either printed direct upon . 
the stone under the respective negative—the 
blirhii’e of tile Slone having been iliu.de liglit- 
sensitive by sispbajfcum or bichromate—or 
upon, transfer paper, then rolled up with 
thin fat printer's ink, soaked in water, 
which removes the soluble part? cltuI adher¬ 
ing ink. Tlu- exposed portions of bichro¬ 
mate, with tin- firmly adhering fatty ink, 
remain upon the paper and are ttmnalerred 
upon the lithographic stone. 

Photo-liiltogntphy w used for the repro¬ 
duction of line subject chiefly, but j* 
capable of mod mention of application to 
half-tone reproduction. Husband's photo- 
lithographic’ |*nnv» (papyrotlnt) is the 
method quite comtnonlv used. Fult di tail* 
regarding tliprocess are given in \\ ilkiti- 
siUi’s /7i ’>fft~+n pror-h j g, PhoUi^U-hhit}, etc. 

Fltoto-LitbopbfliiriFhoto-Filigrain). Tie 
production nf photographic transparencies 
out of semi-transparent material (porac-lam), 
the lights and shades of which depend on 
the greater nr 1 1 r thickness of the em¬ 
ployed material. The phutognipbu' part in 
this prod -s l'-i^sLsls in the production of a 
swelled ehrom-gehitine relief from u photo¬ 
graph ie negative, and a plaster-of-Pam cast 
from it. The rest i- dune by the porcelain 
worker. 

Photo-Mechanical Printing in Half-Tone. 

Tin- universal abjection of typographic 
printer? to half-tone plated, as usually pro¬ 
duced, has prevented the geneFrtl use of sitvh 
blocks in many local dii-s. 

He is a skilled printer who can, with an 
ordinary job press and u pair of gtue rollers, 


furnish even n pu^uilde proof from the- ordi¬ 
nary shallow btoek. The- zinc-etcher em¬ 
ploying tiic Washington haml-nrcs- 
product a somewhat matter result by curelui 
rolling with stiff ink, but the- procure i~ 
direct, and hence faulty, 

Kor mwjv reuHoas a lithographic hand- 
press should be employed, because the 
“ late 1 ' obtained by the use nf the roller and 
senijH T, U3n.ii'r the great pressure civilly ob¬ 
tained upon the press, give-? the finest results 
obtainable. 

A good transsVrrt.'r can produce upon the 
regulLtr transfer-paper all the delicate half- 
times nf an etching upon cnpjM.'r or xine, but 
till* Very deliem y and Weakl3i— precludes 
the use of such a Transfer upon the scone, :w 
it cannot iic 4i put down f1 and etched strongly 
enough to admit of use upon a barn l-pres- 
even, while for the wear mid tear of the 
ponderous steam-machines of I lie present 
day, such a transfer would endure only a 
short time. An intaglio plate from a posi¬ 
tive -H' transputreuev (dfere a happy solution 
of all diflicukk-s. ’the I ines are clear, «birp, 
llihI strong, ami any workman skiHed in 
pulling copper-plate engraving transfer*, 
*uvh ns cards, invitations] etc,, will have no 
trr.nlilc with a well-bitten Intaglio. The 
plate must in- slightly warmed, the lines 
cleared from all sulisbinci,md surface 
cleared by a little whiting finely prepared 
rubbed am*** the lines, not with them. 
When the n original " L* once upon the (done, 
it may be slightly wanned him! set aside in a. 
covered box for a lew him re unti l well set, 
when it may be gummed, fanned dry. and 
proceeded with ;ls un ordinary nrigllHih 
Now the advantages arising from the sub- 
stituriou of the lithographic hand-press are 
many, Multi-color work is ea-ih executed, 
as rtigtsirLiiliPn is readily attended to (a bug¬ 
bear to all tyiH'-printcre), while the expense 
of electros U obviated. The work can be 
hundled in sheets instead of nm- picture at 
a time, ami the colors run in perfect puritv, 
which ie not the case with electro#, jfo 
pure reds, si a at I-important in any picture, 
can be got from copper-faced blocks, unless 
the same In; llrs( stiver- or nickel-plated, 
which causes delay and expense. Any 

I diottHmgmver who would like to increase 
iis business and build up a reputation for 
good work, can introduce color designs for 
label- and show-caidd, boojt^covere, etc., and 
reap the reward. 
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lamd-icapes mu be run in five, eight, or 
twelve color*, with excellent effect. A 
scheme tur net eight-color picture may Ik 1 
rhjuli’ Up—No. 1, yellow; XO. 2, red ; No, 3, 
light bW; No, "4, light red; No. 5, dark 
blue; No, G, light brown; No, 7, dark 
brown; N'n. -8, gray. 

The artist in water-color will readily lac on 
tin-i tint* u* needed to secure proper effect 

A Hellenic in ten colnra may be a* follows: 
No. I r b■ iiLiin vrlinw ; No. 2, flesh or bud; 
No, b, gn'eii; No. 4, red; N". H. light blue; 
No. ti, Light red; No, 7. light gray ; No. S. 
iJark blue ; No, 9, light brown; No. lft, dark 
brown. 

In these iirhetm* the black block or stone 
ta only used for the customary 11 set olfe.“ 
It in not to appear in tilt finished picture. 
A good portrait scheme in seven colon* may 
lie as follows: No. 1, yellow; No. 2, deep 
flesh; No. 3. crim-m ; No. -t, blue gray : No. 
- r ], dart gray l No. 6, dark brown; No, 7, 
deep brown. 

The photorm i ban U-alpaper* now *ild in 
great variety by Weber & Co,, of Philadel¬ 
phia. and Devoe, Beyuolda A Go,, of New 
York, offer fineelTceLs when u*cd with litho¬ 
graphic C invents, tmd beautiful color t'llcels 
jirereadlSv proi I need ley the artistic Wr«rkmaTl 
at a tithe of tbc expense incurred Uv the 
usual stone method*, Ornamcntel lettering 
ucedh riu reversal, and can easily be done 
with the dranghtamiui's uurttuMU'ntK Auto¬ 
graphic circular* are readily produced. Or 
itmiH 1 it ir- known to all color printer- that 
ETcein purple, und orange may bejurodnced 
by ~u perioiposed colors, rhu- saving u *jh-- 
i4l run and much expense. CliardillK 
tertiary effects in citron, russet, olive, und 
gray are easily secured in this manner. If 
there an- figLm-s or buildings in the picture 
we may need a warm or sunny tint tw the 
whole, ti purple over some portions with two 
yellows, tlin't 1 blue*, three reds, a green, two 
grays, and two browns, *nv fifteen cf, dors or 
printings. This is fur work of very high 
class only. Granulation in tbe eolor effect*, ai 
highly important, i* readily secured by the 
n-e of thefti 1 papers,— f \ Athi?igh ^hiier. 

Photo’Mechanical Processes, Such pro¬ 
cesses jl*— by the aid of photography—admit 
of the produetioit of printing-blocks, from 
which large number? of impression- may be 
made in the print* Dg-prras, fur instance, 
nutotypy, pluabicIietnigTiipby, etc, (See In¬ 
dex.) 


Photometer, An instrument devised i<> 
measure the visual intensity of light. This 
name is often erroneously applied to instni- 
uieut* Used to determine the exposures re¬ 
paired by sensitive surfaces it] photography, 
bnt its those depend ujM'ti tin- chemical und 
not the visual light ray*, it ia Obvious that 
1 lie title i* a mkitiimf r. 

|. Tin 1 photometer constructed bv J. 
Floury Hemidgi* consist.* of a simple prism 
mode of yellow glass (Fig, 157). Upon the 
inner surface thereof lines are drawn from 

Flo, 167, 





1 up to |0—No. 3 representing the finest 
pun of tbc prism. No. IQ the thickest- Apiece 
of sensitized paper is introduced under I lie 
prism* and allowed to remain one minute; 
according to the number that the impression 
ha* reaehal, it is easy to calculate the pho¬ 
togenic power of the light. The diagram 
gives the size used by the inventor. 

II, The photometer invented by Dr. H. W» 
Vogel consists of a box, .1,1 (Fig. 16S) pro¬ 
vided with a lid, It B f as shown In the draw¬ 
ing. The lid consist* of a frame, «, by 
which a ght>s pkite, l>, i* held; on the Upper 
side of thi* glass plate i* secured a serb-- of 
ihin strips of paper, which arc arranged 
mathematically in layers, each lower layer 
’ projecting like step* beyond the layer above. 
This *iep system thus produced represents 
sem (-transparent media, the transparency of 
which (let-reuses by degrees. toward the tUi->. fcer 
end, D1 ack figures np,,n, the under aide nf the 
lower strip indicate the number of lay era 
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arranged above each such figure, Thu whole 
cover, With the paper «VMlem in is, can bo 
folded down and fastened by the small hook, 
c, and i- provided with a second cover of 


no, J58, 



wood to protect the glaus froin injury when 
not in u»e, and to make and elf^e the ti- 
penim.'. Within the bm hi a sliding faht 
bottom, //, which t*j by means of n -ter I 
spring, pressed upward u 0 u.iu.-t> the scute de¬ 
scribed above* when the Lid L- clneicd. Upon 
this false bottom a number of strip* of paper 
ore placed, which have Im-c n eonsitized by 
immersion in a saturated solution of hichru- 
mete of pota-Ium, of I ounce bichromateto 
SO ounce.- of water* ] ri order to get these in 
place, the bottom of the box is njicnod, the 
spring removed* and the false bottom taken 
not (it may be used as a guide to cut the 
strips of senaitiEed paper), the strife placed 
in the box* the false bottom dmppid in 
ujroti them* and the liottom closed; the pho¬ 
tometer is now ready for use. This must 
be done in t111- dnrk-ruian* :md the %un>s 
should he kept dry* Strips iMjflsiiin-d in 
this way witL keep torn mouth. It w ill now 
be seen, when the apparatus is exposed 
to light, that the se[enlisted strip changes 
in color an proportion to the amount ot 
light it receives, the meet light piL-sing 
through the spot nmrkni 2 , the next -h the 

Bi'It ti, atid so nn. and the change will be 
rapid or -low' according to the intensity of 
the chemical action nf ihe Ijglu. !?ince'thc 
introduction Of this Ono liK’rt have been 
many other photometers devised and sold 
by dealer?- 

Photo Micrcigraphy. The process of ob¬ 
taining enlarged imeigta q f microscopic rule 
jetts by a combination of microscope and 
photographic camera i* called photo¬ 


micrography. This wort is an important 
branch of medical photography, but w tun 
complicated in mauipnhitiuJi En bi— i rented 
here in dotuiI. The readier is referred to the 
excellent work upon fWi-EN'pVflwm/hAjf, 
Witten recently by Hr* Andrew Pringle, 
where full instruction? may be obtained* and 

To IIT/eof* Photograp h >■- . Pf-r^-.r for l.KJH. 

The Ikiuscli & Lrimb Optical'Co., Roc bitter. 
a, Y. p give much Information in their cata¬ 
logue., (N"i ro lie mistaken for tmem-uh#- 
tof/rapKg —which sec.) 

Fhqto-Peripatetigrapli. An invention 
for the use of outdoor phot->gmpher*, con- 


Fiu. 1% 



listing of a (lark-room on wheels, fumi’hed 
inside for the pur rune named, Designed hw 
R. Goebel. 

^ Photophane. A process employed in 
Europe, by which glared collotype’ prints, 
very simitar in appearance to f.urnished 
albumen prints, are produced, 

Photephonc, An apparatus devi-cd by 
Alexander Graham Bell far tln^ production 
ami reproduction of sound by means of the 
undulations of light. Vi brat ions are re- 

• onviy- d hi tween li-f.r. -tie separated dia¬ 
phragms by * beam of Light These bcum- 
tire now photographed* 
photo-Fho3phoreBcence. Tin' peculiar 
property which some bodies posse.--. nf shin¬ 
ing in the dark, influenced soldi; bv rav-pm- 
during power of light, and imparling hmmi- 
pus photogenic action in the dark, ia termed 
photo-pho?iphori«qen cc. 
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Photo-Sculpture. The Application of 
photography tor the reprcsviUurirm —true to 
jitturf—of tiu-i* or clay model?-. Twenty- 
four -riiiilt negatives'. are made from the 
niudut from different points of view; thc?e, 
by a powerful liEbt-^QRVf are projected nil 
iici enlarged on Li transparent screen, 
and the contours of this enlarged picture 
transferred upon a block of day by means 
of s. pan trigraph for the ae-ulptor 1 * use. 

Photo-Flaatipupliy isa simplified method 
of the above. The grlgunil method w«ls in¬ 
vented by Hons, Franco is WillSiae, a dia- 
tinguislicd Belgian sculptor. Mr. T. Cum¬ 
min gs, Lancaster, Pa„ Mr. Wm. Kurtz, New 
York. ami others have uiLtde improvementa 
in p hoto-scnl ptUre, hut its difficulties have 
rendered it unavailable tor papular use. 

Photospires, Simple arrangement fur 
burn in" mingne-dum powder, cennisiing of 
bent gliow pip--. 

Photo tel, An inurnment propoaed by K. 
Ed. Lb'.*eg;L ng tor ilia tnimimi^km of the 
lens picture by an electric current. 

Photo Theodolite, Theodolite camera; an 
instrument fur phnnigrommetrie pictures or 
plum consulting of a surveying theodolite 
iei connect ton with a camera. The latter i- 
of metal, without bellows, coo^oquently of 
fixed view di-Lance. Tbo instrument has 
also a graded metal circle, horizontally ad¬ 
justable, Upon which the camera nst- during 
exposure, and a tehMcope for focussing. The 
whole i- fixed upon a tripod, 

Fhototint Process-. This name is given 
to a wooes* in which collotype prints are 
transferred to stone and printed from in il 
litlipgraph.Ee press. 

Also, a process devised by Hr Cocking, so 
English mmiteitr, in which prints were made 
from two negatives of a subject, one being 
an ordinary photographic negative, the 
Other prepared by hand. By this latter pro¬ 
cess, print- were ubiamcd in which certain 
elfeL’t-i iir light and bhtJc not in the photo¬ 
graphic negative were apparent, with ad¬ 
vantage to the finished print. 

Photo-Typographic, Pertaining to the 

processes which, by the aid of photography, 
make the nndiidiaDQf etched cliches print¬ 
able in a book-printing pre*« |>o*sibie. (-See 
. 4 tftni t/p it; Phirf>r • h nn iqr* t ah u ,- fit nio - (Till ran’ 

ographtj, etc.) 

' Photo-Typography, A process of making 
line blocks or cliche nr cute, printable in a 
book-printing press, from photographic half¬ 


tone negatives from objects in XlUmv, |x'n- 
dm wings, washes, nr paintings. The half-tana 
gradation is etfeeted by tlio interposition of 
a tine nr grain screen between the sensitive 
plate and the subject to he capital. It Is of 
great importance iei book and newspaper 

illustration. 

Photo-Vitriflcd Enamels. (8-.-c Enam</ t - 

fiar'tif-ifi /jwmirt 1 , etc,] 

Phototype. A modifies.!ion of the collo¬ 
type process, in which the gelatine filiii It- 
sE'lfi.-i primed from. (Sec Index.) 

Photo-Xylography. The art of priming 
photographic i eh press ions Dpon wood blocks 
for engraving purposes. Several methods 
have been devised tor this purpose, the most 
practical of which are: 

I. M. Cmltt-aif-in Hoods the surface nf the- 
wood with varnish two or three times, un¬ 
til license* to absorb the tiquiil, but allow¬ 
ing no coating an the surface, the object be¬ 
ing simply to saturate the fibre ; this, effected, 
the block U placed a-ddc to dry. Acxt pro¬ 
ceed to col it the fitce Willi a white P repara¬ 
tion; for which purpose use washed chalk 
or whiting, ur rinc while, which answers ihe 
purpQW better, applying it with a fiat camel 's- 
Iuie r brush, the ext-i >s bei ng awept otf. WI lc ei 
thi!4 U dry, the surfrtL'c i* again covered with 
varnish, and all not inuuerlintely absorbed is 
allowed to drain off, the wood being placed 
on edge; this. lit*E operation low r ers the color 
of the whiU 1 coating, blit it ^till rojuain* 
“UJEcieiitiy epjKjue to observe the grain of 
the wood. A solution of gelatine, 12 grains 
to 1 oum'e i if water, Wtlh 2U gnain- of chlo¬ 
ride nf acdiuin, i* then poured over tiie w'hite 
ireparation and allowed, to drain uif at the 
ower e>lgc; torn thin a film rim-t mhi lie used, 
or it will not darken ^utfieieinly under the 
negative. The block is rendered sensitive 
by being placed, face downward, in a glu^s 
tray ermtaininga solution of nitrate of silver. 
70 «;ir SjH" grains to the ounce of water, mid 
kept care tally from contact with the bottom. 
of the dwh by idl]** of gin.-.*; in tins nmnner 
but a small mnmtity of si'anithsing -olution 
it needed. To print, nutke usa of the ortli - 
nary prfas.sure-fmme wit h*>ut the buck, mij ust- 
i ng tne b 1 1 ick am 3 m 'gat i ve i n a way U * ;il 1 1 nw 
of their being removed ami replaced if iiccew- 
oary. _ Tone In a gold bath and fix in hypo- 
sulphite of iinbi the same as for paper, and 
wash under a stream of water. 

li. Mr. Barnard’s process: 1st, Take a 
collodion positive upon give; 2d, coat tho 
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block of wood with lump-black mixed with 
pui'WiLtfr; Rtrufcr the [Native to tin? 
Muck in ihe following manner: Lay a piece 
of wet blotiing-paper sj j n ■ rj the cn Hod inn 
film leaving one edge of it uncovered; turn 
that edge over die blotting-paper with » pen- 
bulk*; irinuir llo blotting-paper with lbe 
til in adhering to it from the plate and apply 
it Li* the Wood block ; press the tivri into due 
contact, jind remove tlu 1 blotting-paper, 
leaving the positive adhering to the blank- 
eDed black ; stand aside to dry, 

III. By the carbon process: Prepare the 
wood a- usual by covering the foec with some 
white pigment ground with aleohid or gum- 
waiter, Make a print, cm paper by the carbon 
iroov**; moisten the print with an idoo- 
mile solution oJ" I’liiiitit potash, and lay it 
immediately, face downward, on the whitened 
surface rtf the w<*od block; then lay u 
pinv of cardboard Upon the back of the 
print, and place it under pressure, or rub it 
vigorously far h minute or two with a paper- 
knife or burnisher:} on removing the card¬ 
board the design will be found iruu.sfertvd 
to the block, 

IV. Mr. Robbins' process; Mold the tail- 
i-hed. block to the fire till quite hut; then 
mli It with beeswax till there h a smooth, 
even coat. II obi it again Ik- fore the fire till 
the wax runs' thgn put it in a tool place to 
dry. Cbm the wkxedblock with collodion in 
the usual way. Excite in die nitrate bath by 
floating; print from a negative, nr lake a 
negative on the wojJ In the cam era; develop 
in the usual way and wash thoroughly; no 
fixing in needed^ 

V. Lai.li-iiiarid's pjWws; The Wood block 
is first placed with it* surface on a saliuinti 
of alum, and i* then dried; it then receives a 
coating coiuposed of animal soap, gelatine, 
and slum on all its face-, put on with a 
brush; when the coating is dry, the surface 
which is to receive the picture is placed 
lor stjine ndnutes in u -solution of muriate 
of ammonia, then dried; then a bath of 
nitrate of silver of tMi per cent,, and dried, 
it U then placed under the negative and 
printed, fixed in a saturated solution of 
hyposulphite of wxlu — a few r minute- is 
enough—and washed for five minutes, and 
then dried, 

Photo-Zincography i Zincography), : h>- 

transfer nf a photographic picture on rinc 
(cither by dirtier print r.m the sensitized line 
pint- or by tamforpiipcr) for impressions 


in tEie lithographic press by fatty colors 
! S?e Photo- /. ithaffrnphy.) 

Photo-Xhi The art of engrav¬ 
ing Li](ou ginc by the aid of photography. 
The prove-,- Is similar to the plioto-iitho- 
graphic process of M, Asm-, A sheet of 
paper i- flrat coated with a solution of bi- 
dnuirmte (if iWhCaHlum and gum; tin n dried 
and ex^Kwed under a negative highly inten¬ 
sified, Ji i- then jH'rlcctlv lijiiJ evenly 
covered with lithographic int by puling it 
through a press on a riric plate covered with 
the ink. Alter this is done the paper is 
i u rued over cm a pW of glnat, and the back 
oi it moistened With gum and inner, which, 
pacing through the paper* dissolves, the gurti 
auri soluble jmrtion of the bichromate 
to Which the ink adheres, whilst it docs 
n ft t affect the iraoluble portion on which the 
lirus and letters arc. The hold of the ink 
to lbe blank parts nf the drawing or writing 
having thus I*een destroyed, its removal is 
cpcied by again passing the paper through 
the press on ii plme of zinc charged with 
ink._ This second coat of ink, adhering to 
the oik on the whole surface uf the paper, 
brings a wav with Ii all that n>nn the blank 
fosris, whilst at the same time it leaves a 
second charge of ink on Lhe Irn^ or letters, 
E’Vir the transfer to zinc the onte-tatic process 
is used; and so perfectly charged arc the 
1 1 n l-si and letters with ink, that two or even 
three mr four plate* mm bo produced from 
Uie same photograph, 

For the transfer of thesu photographs to 
the waxed surface iff a copper plate,, it is 
necessary tliat tin; paper should be trauspa- 
rent, in order that, before rubbing it dow n, 
the reduced dm wring should be accurately 
adjusted to the nuiryinid Jin. - and trlgono- 
metrical points, which have bi'cn previous! v 
laid down on the copper plate, and thus ob¬ 
viate the pis „ ibi |ity vT a tiy 1 1 Esfortii m. This 
process i* the early one of it* class, and h:w 
l>eeu greatlv modified and improved 
(xdkx.) 

Photozone. An iustniment deslgttw] by 
Mr, H, JI. Sudili for instantaneously ex¬ 
posing and cloe-tne the camera. 

Phozometer, Rtim*t*r m ) 

Picture-Printing, To print pictoriallv. 
The lamented photographic artist, O. 
Kcjbmder, ance remarked: <J I have a lively 
p reae ntiment that the Hint* will come when a 
work will be judged by itn. merits, and not 
by the method of ita production.” It is too 
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commonly ike cu-iiom to nslwtte photogniph- 
inuring to the bnntL-i of ini- youngest and 
raimblcof the employes, The pirtorUd 
quality of ilio print is not entirely decided 
during the i ■ xposcre of the plate upon n well- 
sdcctpl view, 11 in I during the tltvelopnipiu 
of tbsi- negative: much may be done to 
secure a beautiful picture during the print¬ 
ing, provided tbe plnte wa phi&ri- 

fVw pay iUD art proper ntteniSi >n, Jn 
an jbrttnilc jmijtogrixiib the object upon which 
the attention should fixed mu-E shind out 
prominently in the print—tlic eve should 
re*E uj hoti li, undiatru eted by other part*. 
Thus sweeps of shade may tend up to a more 
highly lighted portion where the principal 
object may IjC located, or ;t sweep of light 
m:iy lead the eye run prominent dark object. 

An operator whoe mate hna been pictori- 
nlly cultivated may, by proper marking, 
nocu.ro thw much-to-be-dvsi rod cfhan. One 
may give atmospheric effect to the dlitunee. 
Foliage lusty be gradated, uni foreground 
corners improved Tbtsuo-paiier cnrefaily 
stretched nj>oii the back and manipulated 
pro|>erly with the stump will be found |mw- 
erfiil aid*. A suitably perforated card can 
be moved to and fro, allowing the light to 
impinge upon. |n>rttonH of the negative where 
strength 3 s needed. The most favorable 
effect can W secured when the (sunlight fulls 
lieni— die picture, not coming from behind 
or fronting the camera. When the masking 
a ad vignetting me properly ntti'iulol to, o 
thin sheet of celluloid can lie fastened to 
the front of the frame by metallic buttons 
and dm printing allowed to go on until the 
needed depth a secured. For pure whiles 

and unlading quality always us-,- two hypo 

baths, mid ti.v m very subdued light. Tne 
hypo bath should he slightly alkaline, 

Kal-ing the ItiLH-Wrd tuts off the too 
frequently ouE-oi-pro portion foreground— 
i. r r , the Object of interest must be that 
mn-t -hnrjily defined upm the ground-glnM 
when fix'ussing; the sweeps of light and 
shade may lie secured in the printing, A 
canl i.if black Bristol dullsurfnei* In sard iruiv 
be perforated slightly smaller than the cap 
of Ufi lens, and slit with bcIkvopi into floe 
fringe. During the exposure, which should 
be upon a wtow plate, this card can be slowly 
passed two and fro before the lens—never 
encroaching, however, upon the centre of 
the field. 

A properly vignetted photograph is a beau- 

19 


tiful thing, Tlib effcci can be rtill fiirthcr 
secured by dabbing the gki_s- ride "t the 
negative with frihoifs opaque mixed with u 
bit ni'sugar candy and moistened with water. 
Let it be solid at the extreme corners, of 
medium density near the Slime, and fade 
lightly a wav at ike edges. The general abape 
is wu ellipse, 

RrnieinWr the golden njle: Expose for 
the shad i i'vb; dint is. the detail in the -shad nw- 
nritst bedevelrjjcihle,or no artistic picture cud 
be secured, A good gnliJatioli can be further 
bad inserting ft targe diaphragm upon 
which ji bit i;.f writing-pajfer is gummed, per¬ 
forated with au aperture the siiteof the stop 
intended to use* whi le about theaperluressmm 
holes, may be pierced with a darning-needle in 
irregular order. A picture full of strong 
roil trails may 3 k* hanDOslad by sweeping a 
strong developer across c lie plate, carrying 
away the free silver, while a weak deveL 
nper confined to the surface will increase 
contrast where tittle exist*.— C\ A#hi*igh 
Stri/tt, 

Figment Printing, Autotype process; 
carbon printing; a proeos ( >f producing 
photographte prims on paper bv irnauta of 
bichromate salt- and a gelatine film, colored 
with lamp-black, charcoal, nr other iiignicnt. 
Such earixu] paper is floated on a sointioH of 
bichromate til potash or ammonia* dried in 
the dark, exposed tinder a negative, soaked 
in water cm its support, developed in warm 
water* hardened in an alum hath, and ikmllv 
wit-hod anrl dried. 

Pigment Process. The j ■ i gi i en t or earl >.. n 
fiiwisu depends upm the property which 
gelatine bn* of losing its. solubility in hot. 
water on ex j ensure to light in the presence 
of chromium salts. If n paper coated with 
gelatine om laming any desired pigment 
or coloring matter is made sensitive to 
light by burner-inn in a solatium of bkhro- 
miLii' of (Hutash, and exposed to light, the 
parts actisi upim hv light remain unchanged 
when the picture is treated with hot water, 

21 mi pi. is stive picturt ns-ults,. This proei^s 
Is utilized for the production of direct prints 
u|h.uiji 11 kinds i.i! (surface* und in the [iboL-e 

itieehflnical pjoee^en. (Sec Orbon Prtxvw + ) 

Pine-Soot, Lamp-black ; a black --lot 
obtained frriiu resinous wood; pUtb-wood. 

1 -cd iu Lite carbon process, and for black 
paarit (with alcohol and gum). 

Pin-Holes. Small, inmuparent spois in the 
sensitive film, usually caused by dust which 
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nettle?. on it ihiring the preparation or during 
Lite exposure. 

Pin-Hale Camera. A lm tut ra wl thou t ol l- 

jectivv. la place of the latter a very fine 
uppni pg In Used, Picture? made with it lire 
nut very thorp, but free from distortion, and 
the picture angle (up to 120*) i? ho I urge that, 
very near edEjM^uroi of high and broad oh- 
jeeiK Lai a be made with it. The exposure,, 
however, lues co be tong, a? compared io that 
when clj l i ihj m'tivf i? UM'dL 

Pin-Hale Photography. The possibility 
ot obtaining photographic picture without 
:t [.-on hjk? iiuig been si sub|et.t of interest, 
2 L[t'l recently been abundantly verified 
in Jktl, For tluH purport*? a light-tight box, 
in which at one end a thin metal plate 
pierced with a minute hole to inserted, to 
miSlch'nt for an experiment. The sensitive 
plate or jmper in inserted in a vertical posi-* 
tiem at the end of the box "ppofiite the nin- 
hole. T-i cX|«oso the picture the pinhole to 
uncovered, and a protracted exposure is 
given. The Image thu? obtained is id way? 
fairly sharp. <b -pi-risling for definition npon 
the stsio of 1 he pin-hole. The angle of view 
included send the siise »f the image depend? f 

upon tin> size of the plate and its dmame 1 

r'roui the pin-hole, 

FipettC- By lining pipettes the photog¬ 
rapher tali take from any solution ih-ired, 
d r op by drop. 
They are five or mx 
inche? in length 
and about three* 
eighths of an inch 
in diameter. They 
can he readily 
made by the pho¬ 
tographer from 
glsis? tubes, and 
with piuL'ws of rub- 
ber tubing and 21 
few corks. Tint 
points are made by 
healing the pi fee of 
glass lube in the 
middle, turning as 
rhe heat increases. 
When it hies be¬ 
come soft and pli¬ 
able pull suddenly 
and tam&e the aejpa- 
rated parts to be drawn out into very fim- 
point?. Breaking off unci of them? point? 
will secure a tube with a line aperture. 


Fistolograph, \ peculiarly erm-trncted 
pocket camera, working with a spring, lor 

raking -mutt in? La Dta lieoU> view?, 

Fizsigheili's Direct Phiutmotype Pro¬ 
cess. According to the Ut -t method pal - 
lushed by Captain Fijongludli, the originator 
of thin beautiful proves?., auitable photo-, 
graphic paper is fii>t impregnated with a 
re? i nan* sulusiog. obtained by mixing 1 part 
of gum dammar in H)t> parte of alcohol. This 
ckr*L‘S op the pores of rh■ - jniji-T and pre¬ 
pare? li for Swing -enMtizrd. 

With regard to the sensitizing solutions, 
the new formula for the ^ruxiiirf mixhtre t for 
arroiprooi or resin jjaptr, is the fallowing : 

&oe jf *5 hfuthw. 

A- FOMiimp CtiJarD-plitlnlli- JO Eftiamte**. 
tfoulks) WlltLT . . . 

H. AiainrtEUabL Fiirrfe Oxalate ID grammes, 
I’OlVMIlin OXill«EsS{hfotfoU 

(fr per rant.) . , , 100 C.C, 

dlfoertne . . . . 3 " 

C. Iron SdhsUon B . . JOS *■ 

P'otatf&Lum Chlorate Solu- 

lion ii: am a ** 

P. Herrurfo Chloride Solution 

(3 percent.) , . . a> “ 

PoneeiJUUL Oxalate ft iLliLion 

(5 ppr cent.} . . , to “ 

Olycennv P . , , 2 w 

Ah to the preparation of solution B, the 
potassium «jxaluts> should In? heated up to 
about W C. h and the ammonium ferric oxa¬ 
late dtoaoived in it. Upon cooling, some 
ammonium oxalate will ha precipitated; the 
clear solution should then be filtered off, and 
kept in the dark. In order to prevent the 
formation of mould, a drop of carbolic acid 
?hould be added to tin- liquid. 

For sensitizing u sheet Ulemy *Lze) when 
black tone- are desirable, and l^ Oegativt-s of 
medium density jin- iued t w r e must take: 

Soliainm a . . , . . .See 

Solution h , a -■ 

SafoUon c t * * s « 

For harder negatives the quantity of -o- 
lutton C should he diminished or entirely 
omitted, and solution Ji increased to the 
same extent; in the citie "i nufter negative? 
the reverse is to he- as (opted. 

The priming prtxxT- with there 1 papers i? 
gencmlly famil iar. The action of light 
?houbl gM "ji until the print shows the in- 
teiipity 11 should have when iiiti?hed. The 
time of printing may, however, be shortened 
if, after Mm deepest -dmd'iw* have appeared, 
the prinPi are durtdoped cold, eor tlii^ 
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purpose either the 5 per cent. juntas-dum m- 
alate sol niton may he used or a 5 per cent, 
aqueous solution of washing soda. 

The pintin^ being: completed, the pic- 
tores are tixed in a bath of hydrochloric 
acid 10 parts, water $00 parts, which is 
ehiimged twq or three tiling. 

The Liitlk furiy, however, lie replaced hy 
the follow]ng- fine, recommended by A. Hus- 
star: 

Sul pitafe of Copti«r . . 10 uraatiDiftt. 

Water , . xayjr.r. 

which is employed in the same manner jw. 
the h yd roe LI Mi - i c acid hath. Finally, the 
prints arc washed in ordinary water and 
dried, (See Ptafittotype.) 

Place at Point, To place the camera tit 
the point is to lengthen or shorten it until 
the image attains its maximum dearness 
upon the grunt i id-glas*. 

Plain Collodion. Pyroxylin pimply dir- 
solved 5u alcohol ami ether without the 
admixture of the sensitizers;. 

Plain Paper, liav, paper; the linest of 
all papers ; faultless as to purity, closeness, 
sizing, and uniformity of its surface. Used 
alter seriritmitioti cm the silver bath or coat¬ 
ing with emulaioD, for the production of 
prints, according to the different printing 
proetvs.vs, 

Plato Photographs. This term is np- 
jditxl to all photographs upon plain salted 
paper and to those untouched by the artist’s 

pencil, 

Plain Salted Paper, A term applied to 
all papers Malted ji-, they come from the mill, 
to di.-tinpiili them (iron those prepared 
with albumi n, gelatine,. etc. 

Platiue Photography, A method in¬ 
vented by F. 0. Clench, which hm hr its 
object tu produce a means by which to press 
photographio pictures so a- to a-.-time a coil- 
cave sliape and Ui imitate In appearance the 
fmreetaio plague. It conbbts of the novel 
devices and combination devices here de- 
sert bpd.. In the accompany lug drawings 
(big. 1 lj 1 > T 1 ri'pnseiitu a perspective view 
of a picture as produced bv this device; 2 r 
a cross section of the dies as placed ttroether 
and be f- re being comprr-ed, and 3 a 
similar view ol the dies. alter compression. 
Corresponding letters in the several Him res 
of the drawings designate tike part-. The 
frame .4, rubber plate /f r extended avro-w 
said frame A, and central rubber block C t 


when used in combination with my common 
pr^s r snhstarniallv set t’rirthj. is the claim 
made in Mr. Clench's patent. 


FlO, 1SL 





Plaster Casts from Transparencies, It 

is sometimes tkvsimblc to convert rt photo¬ 
graph into a planter plaque, which mttv he 
mounted on a tablet for exhibition. Thin 
may be dene by making a transparence 0 f 
the subject, and after fixing (alum ’not 
baring been used) and washing, the plate is 
i+uhjeeieii m heat, which render- the image 
in relief. If the transparency is made by 
the bichromated gelatine procefts the relief 
will be more stroncly marked than with ah 
ordinary gelatine plate. While the relief i* 
moist and at it- be>t, pour ssn No. 1 ordinary 
plaster a- used in casting, mixed with a little 
almu to harden it WW drv the plaster 
will leave the gelatine within it' trouble, giv- 
mg an accurate and beautiful casting, 

tablet upon which the photo¬ 
graphic image is produced, 

Kite-Block, An instrument upon which 
to sec LI re thy ilaguerrolype plate during ttiu 
opumti 'id of cleaning, 

Plate-Ghauging Arrangement, A eom- 
trivanee in detective Cameras for substi¬ 
tuting fresh for exposed plate-, consisting 
either of a uuijpdac abow) the camera, from 
which plate alter plate is tunycd into posi- 
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dan automatically, or of two m:ig:izine? with 
spare i,'jr the objective between, tin* pintle 
bring brought successivefy into pun it son Ebr 
{ijK'iiui 1 from the upper magazine ini" the 
middle -pace, und, niter exposure, turn the 
lower ningftxme; simmliuie* also it vonsistfc 
of m leather hag, within which the expired 
lab- is moved tip with the Unger* and be- 
in d the lau-t of thr contained plate*. 

FLatc-HoIder. This term i* applied al- 
i3ii k - L indefinitely in everything upon or into 
which the plate is placed. 

Plate -Snie 1 d. Th ■ ■ i act fra me in cbt ing 
tin? dagnenotype plate, nr photogenic paper, 
dim or glass, during it* ex petition to light 
in till' camera. Tin.- caim.'i'-i box Usually 
contains a -eparate -hield for each tine of 
plate. 

Plate-Vice, or Buffer, An instrument for 
holding the plate wink being buffed or 
cleaned. 

Plate-Washer (Washing-Rack;. A bos- 
like receptacle with note lie? tor the recep¬ 
tion of negative* during the washing under 
the lap, the water running -ait through a 
pipe in the lower part, the plates 1 being so 
arranged as iti foe continually under water. 
The hoi y U'UnSivsupplied with a removable 
rack for the plates, on which they are lifted 
nut and left to dry. 

Platinotype. A photographic proves* dis- 
vo.Vi.Tnt by f?ir John Hcrdicll, and based 
upon the changes effected by light upon the 
chloride of platinum. In Ib78 Mr. W, 
Willi- patented in England an original pro¬ 
cess tbr obtaining prints in platinum, to 
which w;l- given the name of ptutinolype. 
This pmve-s, which is based on the reduc¬ 
tion by the action of light of ferric oxalate 
into ferrous oxalate, and the further reduc¬ 
tion of a platinum salt by the ferrum oxalate 
to the metallic suite when developed bv the 
aid of a -uiteblc airerit, being u pahiikil pro¬ 
cess cannot lx 1 given here. The right to u-^e 
it may, however, be obtained ut a triding 
cost from the patentee; by it heiituiful print* 
in black and white or sepia may be obtained 
with ease and certain tv. The print* thus 
obtained are undoubtedly permanent* Prints 
precisely rimihtr to those obtjiincd by the 
Willis process may be had by employing 
P^ighc-llF- plaritialype process given else- 
where. 

p Latino type Paper, Paper prepared with 
iron and platinum salts for printing from 
negative?. It call be prepared both for print¬ 


ing-uiit and printing with auWqiicrtt devel¬ 
opment* (Sea PttiUmitypc,) It gives matt 
pint u rc« rcsembli n e; co pj>e r engrov in-is. 

Pig,tillllm. Thi- im-inl i- aluay- found 
in a native alloy with osmium, iridium, 
rhodium, and pnlUtdium. It weur* in allu¬ 
vial deposits, often with gold, in small llal¬ 
iened gray grains. The d/tef source of 
httinuui is at Nischjii-Titgihfc, in the Urate, 
Lit it is also found in SoUlh A rnericU, Q*H- 
lbmia, and Bonier>, Platinum tetmehioride 
(commonly but erroneously termed bicblu* 
ride) i.s u-vii ibr tontOg collodion positive*,, 
and should be used dilute, end at si loiupcra- 
tisre of about 7(f J F. It frequently contains 
i-xvcsd. of hydrochloric arid, which should lie 
carefully neutralized wi.ib tarbairntt uj tuftia 
bffJ potash or ammonia), and then made 
slighih acid with nitric acid. The Mra- 
chloridc Of platinum is also a ready solvent 
for silver chloride, and the latter can be 
ay*taltizr<i Ir^tii this solution. Chloro'plati- 
niteof p»ita--innt Lotted in cdnjtmctlou villi 
:i /(mV salt Jbr preparing platinum paper,®* 
in contact with ferrous oxalate it is at once 
reduced. This salt is also used for toning 
silver print*, and give* the be~t rt-snlLs with 
a Iliatt—Linin'e print, The method te tl» fri- 
lows: A tift-grain tube of tin- salt is die- 
B(lived in 2 (junccs of distifted water (and 
should complex ly dissolve, leaving no yellow 
sediment of pota^siuia ehlorif-plalinitej, 
This fonts the Btcmk solutimi of SO grain* To 
the 1 ounce, ur 1 grasti in every Id m in ima, 
For use, take 16 nunivna, add :l drop or two 
of nitric arid, mid make up to 1 ounce with 
water* Now, having washed the InutL-sur- 
faei' prints in two or three change* of water, 
with a bru-sh awab each priutwiih the [dati- 
n a in siflution, and in olxoit ime minute ton¬ 
ing will bo complete. Then place the iirintd 
i ei water in which a small quantity of car¬ 
bonate nf #odit has been dissolved,’then fix 
and K'Hti aa Usual, 

Platinum-Black. Platinum a* a finely 

divided black powder, Used in spectral 
pholography, in Gri—Ecr pipes, jbr the re- 
tmival of quicksilver fumes. 

Platinum Toning. If prints— albumen, 
suited, or chloride, or -liver gelatine, or 
coltmtio-eblnride paper—are placed in a di- 
Iuuj sKiluti.i-n of ehloro-pktiait> of ]H>tash 
the silver image is converted into a platinum 
image. This uii-ihod is largely used a* a 
■.ubsliiuie fir gold Toning, the tones obtained 
being of a pleasing color, and more permit- 
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neat. Plain sailed paper 5* isqjoelidly 
adapted to lids method. Tile printing oiicra- 
tions up tn the toning tire exactly similar to 
tlmse mnplnjed in albumen printing, 

\V, K, Hurtuu finds that print.* on a I mo? t 
any kind of paper can bn rrJtdily and satis¬ 
factorily toned with f.>Intlnixm it' citric acid 
he employed ttudead of' the tisui.il nitric and 
the print* placed in a weak Delation of am- 
omnia when removed from the toning bath. 
The fixing solution should also have -uffi- 
eh-nf solution of ammonia added to make it 
perceptible. 

Where a it mu her nf print* an - to be boned 
atone time the platinum salt may be reduced 
to a half or even a quarter. The prints 
should hit placed in linj soituiotl without 
preliminary washing. 

Kitassl u m (rblflTO'plwttnlSe . . 2 gmlna. 

Aeirt Curie ...... B “ 

Sodium Chloride (esumainu gain & « 

Water ... . , „ ] ounce. 


Flu. lfld 


This solution will keep indefinitely, only 
requiring omt? tonally to he reinforced by 
small additions of the platinum salt. 

Platino-Uranotypy. A ( i riming procOM 
with ~u bsequeut development. The paper 
for thj* purpose U prepared with a mixture 
of equal part* of COBcent rated el] hi ride of 
Uranium and plntinic chloride of potash 
srdittimt (I ild), developed cold in concen¬ 
trated enlutiouof oxalate of potash, saturated 
with ferrous, itxahtc. The 
picture is printed till 
ft thirty visible* 

Id Plumbago Process. (See 

firrunie and DuitiMj-on 

H'fMYllWA,} 

1M Pneumatic Solder. 

Pneumatic plate-holder. 
An instrument usually 
made of wiHril with rublier 
rtbite and bra** screws, fir 
holding glass plates dur¬ 
ing cleaning, varnishing, 
Minting, etc. 

Point of Sight, (Fig, 162.) 
Made with a standard sis 
feet high and with the feet 
twenty inches long. At 
the top end bottom of tint 
standard in a quarter-inch 
hole with a string passing 
through each and tied. A 
cabinet card fastened upon the string may 
be easily moved up and down to imv point. 


-h 


Poisons and Antidotes, Elfiiden’s Table 

of. (Frem the Srtr.-t IVor-faw/-,} See Table 

on pugg 2SH+ 

Poitovin's Carbon Process, Thi-method 
is laired on the rcnutrknhle nrofierty po*- 
sessed by a mixture of pcrchloridt' of iron 
and tartaric acid. Superseded Uy rmwlenj 

prtKw -ssesi, 

Foite Yin's Printing; Process. By this pn> 
ccsh the finished proof is a picture in tjnHute 
of im», or ordinary writing-ink* Oljsoleto,' 
Polishing. f'i. , e ftujfitit) fhr f i 
Polishing WheeL (Seo IF»«/A 

Polythionates. fxdty formed by t3.nun 

of tiie polythionic acids with tile lwL-.es, 
Porcelain Dippers. Dippers made of 
porcelain. 

Porcelain Dishes. Shallow vi-i^lg made 
of poretduiu to hold photographie solutions. 
Porcelain Photography; Tb e pn*I dorian 
of photographic image* on slabs or vessels of 
trOrrqlain which jii;iy he piTmancntly fixed 
by burning them in with ceramic Valera. 
This pmctYj is the invention of P. L, X. 
Fob ter, Esq., V. P. The plate or vi>.--rl of 
porcelain on which the pictures are tn be 
produced, may be jilimjd prior to the appli¬ 
cation i-fthc Bciwitive mixture, or otherwise 
tliin glaze or Hux may lx j Carried over the 
picture .before burning. The first prepara¬ 
tion nf the plates after cleaning tourists in 
tiit application of the following mixture. 
Make separate solutions of gum-arabic and 
gelatine: gurn-arahic, 12 grains; saturated 
solution nf bichtomato of potash, l ounce by 
Gucfumre- dissolve witliottt heat. Gelatine, 
IS grains; water, 1 ounce, hy measure; 
•saturated solution of bichromate of potash, 

I rinubr ei, by measure; dissolve in water- 
bath ; when cool mid the bichromate; shake 
well and lilter. Take of the solution of 


Gnrc-AmOU- 

Gelntlne 

tUlllLlftl Water . 


11 parts. 

5 4-1 

6 « 


To every draehiu nf this mixture add 0 or 10 
drops ..I| honey syrup, formed bv mixing 
laptal parts in volume of honey nod water, 
nmi filtering. This mixture must be heated 
gently in a water-bath, well shaken, and 
filtered, through line mudin. The porcelain 
Ls slightly wanned, and a sufficient quantity 
ot tiiis meusitive mixture poured on r iu the 
same manner as i. ^ltodicu^ drained off, 
gradually dried before a lint. The film 
muri, In; Very even. A vigorous positive 
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ELSDEN’B TaGI-E OF Poison? AMI A?m DOTES, 
f From the AVin leor-toot) 


Folwsui. 


Remarks, 


ClUilAtciiMic 57 ie pto-ms. 


Amidol* 


Vegetal 

Acid? 


till'll: 


OialJc Acid. in- Om dmoliEn Li the UoL burning ^'hniiEJ^ii L:| Cblllfc, whiting, nr mag- 
i*l 11 -1 In if Pntas- > mu lied CiUduH: fhn*.u ms'l stomach: ncsta » 1.H.-1 HI111 1 n w nu:r. 

k1u.hi Dulilc, known, vomiting, afntotc, ami Planter -or murtartan I* 

nntalitnas, used In emefgatuy. 


jti ’ j, 1 Am mania 

seas* pet** . 

AlkaUw. | &:hl4L . „ 


Viter of ammonia 
may eaUsv IciJLluu. 
milt ton of tbo 

L '.i U _LT=- . 


f Mercuric Chloride Three pUai the 
smallest known 


Metallic 

Silt*. 


Con re n- 
tntiKl 
Mineral 
Add?, 


AMtiC Add 


Iodine * . 


Acetate of Lead 


Cyanide of Potos- 
slum. 


Fjchromate of Pn- 
(aseium,, 


Nitrate of surer . 


Nitric Add. . 


Hydrochloric Add 
Sulphuric Add * 


Ether . . 
FjmE*lfctj! r 


fatal dor*. 


The mhflcetfltB i* 
Edit more i*>iso3i- 

■ou*. 


Swelling of tongue, mouth, VUncgur and water, 
and knot*; fdien fol¬ 
lowed t>>- stm t it re of the 
asul-biUEUH. 

Acrid.: ■:-i l Lie taste - eon- ffUte and ydk of mw qn 
htrieUwuind hurtling in ojih mlllL In emergency, 

[tinaii and stomach, fol- Hour iHL^te mav be miod. 
lowed by nausea and 
to mi ting, 

Cdtisirictinn In the throat Sulphate* of icala or tuhr- 
anrl at pit id jUHruwb ; mdti, Emetic ursulphare 
cram t>7 jmIus and r-LLtl- ot tin c. 
item of abdomen; bl uu 
hue round the gums,. 


So certain tddcily ; cold 
jliI-.lsLuei invir the tiL-aJ 
«nd neck brt*l dfiim- 
elnuji. 

Ehilpbate of Iro'i should be 
applied iratucdtatoly. 


a, Taken tntertially, IfLwnstbiJiij^sloiv fctsspLmi 
three grains fatal- nwplratiuii, .j i Liu-d pu¬ 
pils. will Spasmodic 
closure of the jaua. 

it. Applied to tv Kinds Smarting teUmtiuii. 

Wid ahnedowa Of 
Ibe skin. 

a, Taken Jbteriudly. Imuc! pain in Etomaob, Emetics and wagnuaLa, or 
ami vomiting, ckolk. 

fr. Applied » slight, Producer tmublesomescreH 
ahi audmai uf (be and ULceffl. 
tkln. 

Powerful irrilant. 


Two draeb ms have Corrosion o-fwindpipe, and 
been, fund: IB baia- vfofeflt LuOamnutilon. 
Elijii of the L'i in- 1 .-- 
has also btviJi fatal. 


Half an ounce La? 
caused tkaib- 

Onc dmplLiu has been 
Skuil. 

ConeM fmKti, kaa a*, 
powerful an effect 
ilk Llie mineral 
acids. 


Variable in Its ac- Acridi adc, tightness about 
lion; tlirce frntiiu tbe throat, vomiting, 
have been filial. 


Common ™J| to he given 
luiun-siutcly, followed by 
emetics. 

[Llrarl> mute of soda, or W- 
buuare of tnaREiesLa or 
Chalk; plaster of the 
apanuMnt heaieti up In 
inter. 


Votniling should be eu- 
coaraeed, and bthIoI, 
arrow r*j<it. and Etarcli 
given, freely. 

Edi.'i.'t* rimilar lo chloh^ Cold itOltslon and artificial 
form. I reajd tatlon. 


When inhaled. 


Two grains raOntau t ttesomblc phosphorus pois- *fo certaLn reinedy. Speedy 
te kul a rhuf. owing. . emetic ^itMlmhte, 
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picture* either from a collodion negative, 
\ia|ier t or albumen, or oven art engraving, 
mu*L placed in I'Olltai'l with lint sensitive 
coutin^, and the while exposed to light—sun¬ 
light if possible. The amount of flsitwure 
is of great ini[Kiriiilii-i!; Inters six to ten min¬ 
utes in ginxl sunshine L~ in mn^t cst^es suffi¬ 
cient. When removed from the light* a 
negative image should be visible, the action 
of light darkening and hardening the sensi¬ 
tive Liver to u much greater degree when 
Using the above mix tore ihaii when tiding 
plain gel mini-. The -u titled part- are darker, 
and the unsunned parte softer, than i- the 
tiL>t with gelatine alone; the advantage 
taken of this hardening effect of light on the 
film will be apparent in the nest stage of 
the process. 

To produce the positive linage in ceramic 
color, carry; over the surface of the plate 
ilu* color, in :l tine state of division, by 
means of a pad of cOtton-wool, well cha rged 
with the required color. fte successful ap¬ 
plication njqdiris some experience. The 
surface should be beaten gently and equally, 
nut nibbed. The cotton should be '.iceaskm- 
ally breathed on, ami re-charged with color. 
The color will be found gradually to adhere 
to the unsunned parte of the Him, and it* 
application should h- continued until the 
picture is considered sufficiently powerful. 
Almost any nmouzit of vigor may Ih? obtained, 
'flu- picture in produced by the parte not ex¬ 
posed to tile light taking the color, and [Imse 
portions exposed refusing to take iL The 
original negative image will now be almost 
lo-L to appearance by tin- super for dm-Llv rif 
the applied color, forming the positive pic¬ 
ture; out there remain* in the sensitive 
coating the changed anil unchanged bichn*- 
mate, which it is iiecKiiry to remove. To 
died. this, apply alcohol to which lias been 
added dilute acid in the projKjrtion of <1 
drop of the dilate odd to a drachm ofako- 
hoi. The dilute acid contain* 5 groins un.li- 
nanr nitric avid to the drachm of water. A 
hath of this may be used, or, if the subject 
is^on a Hat surface, it may be paired on. 
While on the plate evaporation of the alcohol 
hikes place; this would he equivalent to add¬ 
ing too much dilute nitric fleid to the alcohol, 
which would damage the lilies; therefore, in. 
pouring on and off the liquid, care must be 
taken to keep uplLi- pr.jp.frthus by :.'Miui: a 
little pure alcohol octissionally. When the 
brown color of the changed bichromate dis¬ 


appears, the acid spirit must be | am red off, 
and pure alcohol paired on and off; this 
must be repeated once or twice with fresh 
quantities, it being uccesaniy to remove every 
tree--of the acid and water, The picture- mast 
be dried very rapidly, and is tutw reiidv for 
liurnid", provided the recipient has ‘been 
covered with a dux or gta/.<-; if not, the dux 
may be applied ever the picture in the fol¬ 
lowing manner: Pour on a solution of Csin- 
aiJn bdgai in ejs sjsirlts of turpentine. Pry 
die plate by heat until the turpentine is en¬ 
tirely evajKseated. Prcptre the dux, which 
may cooskt of bents and gfo-., or borax, 
gta—, and lead, bv grinding it on a alab, Lind 
drying. Apply this tonally and evenly, by 
mean- ofn pad of cotton tied up in soft and 
very flexible leather. With r^pect to thy 
colors used, they urc ground on a -bib with 
water mid dried, ! tills*, ordinary ktdp or 
opal i?las-, niny be used instead of porcelain* 
The bn ruing-in is effected in the muffic-fur- 
noec. (Sue Pfivtogra/ihic t'sm nitiiSmrJ) 
Porcelain Pictures. Phobigra pi is ij,on 
opal glass, whether by the collodion or cur- 
bu’i trntt-sfer, gclilinu-bruraidc, gebitino- or 
coUndio-chlrinde protca*#. ure sometime* 
called preehiin pictures. The winiplest way 
to produce such pictures is to make a print, 
in Liny desired color, by the carbon proceed 
, and transfer it to the opal surface. 

Portable Camera. Alight fokliisgcjimem, 
easily transported. 

PortableCamera-Stanfl, Alight, folding, 

easily carried tripod fur the camera, ’ Ft* leg* 
are of two to four pkxos, made to dide, A 
head, round or triangular, of wood or bra**, 
■limn which the camera is screwed, holds the 
legs together. 

Portrait Lens. A double objective of 
great rapidity or light-force, admitting of 
tniiug worked with comparatively I urge 
i.ipcriing (up to one-third of it* focal 'length j. 
Il is n"t. howevcrffifge from distortion, give* 
a round view-Held, and hits hut little -fepth 
id focus. Csisi almost exclusively imlimni 
und for projections. 

Portraiture, ^ Although portraiture j* 
practicable in the cq ten air or in an ordinary 
room* yet the best results can be obtained 
only iu :i room suitably lighted by a sky or 
side light, nUch as nn omimty etudio, nod 
with the apparatus properly adapted for this 
purpose. For full detail* sec Qwrfer On- 
til rtf il, Phrrfnijmphtf. 

Portable'Cent. (Sec 7>nL) 
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Position- The placing of the model in 
manner bu*l mcultfUti to attain the end 
in view by tha artist. Such pogitionii us are 
ini»-1 natural auil easy, and which exhibit 
liie peculiar liabiu- of tin' individual,, are 
preferable. llany .have endeavored to sv-- 
teiuaLi/f chi' true principles of position; Ijut 
its a general thing, rule* are r..ut of the cpjes- 
tion, Taste fhi ettect j> one of the mo*! in- 
dispeusable a< id itiojis na aji agreeable por¬ 
trait, and in'tiling should he neglected in 
onler to obtain it. The artist uniat thor¬ 
oughly study ihe effects of the particular 
light svitii which he ban to work; the effect of 
n-tieelor* and *c reel in, the confonnaticm of 
his model, the nature of tils habits, mul the 
in I'uliur nut line of ills fculUn-*, selecting the 
best aspect of the face, and determining tiie 
best distance from lire nsnitni at which he 
should im placed,, so as to avoid distortion 
it enlargement of jwtrtr. 

Positive. A term used in eontradbt mo¬ 
tion to u negative/' and referring to all photo- 
graphic picture* oblni lu-rl in the natural 
state of light and shade. Positive* are of 
tWn kinds; iflrrri, or utlch as are produced 
tjjnvtly in thit camera, cither oil glints.paper, 
or other gubstanccj coated with cullodmtt, 
albumen, nr similar substances; and such 
tin am jindund ilpill paper, Wood, or other 
substance by superposition of the negative. 
Positives are also trwieparrnt or n^u/w. 
Transparent positives are such as are viewed 
by transmitted light- Pif'rt pisitive* are 
produced up>n irwlide of silver, while those of 
tttjrfry.K'tifion -are u-unUy made upon the 
chloride; but they am be made Upon achlnr- 
iiulidt- by the development pnaresA. (Set 1 
Pri titiwf by See also Authrtr 

tm*: htfMmti ftii/rm; JWititr Prow**; 

rwiti'f /Vijt.i;'; Printing, eta) 

Positive Collodion, Them i? a Very slight 
difference between positive and negative 
collodion; the former shfiuid l>e slightly 
thinner than the latter, and of a nature to 
give it pale, blue and transparent him in¬ 
stead uf the rich tieaitiy illni Duiwaiy for 
die negative. It is aba necessary to the 
best remits that all the chcmicak used in 
it* 1 n; m li liie mm should l>e perfectly pure. 
The Ihs-l proportions of alcohol and ether 
are kb 3 to 5; while for negative collodion, 
v*jin 1 1 part* are best. See Ambntypc ; 
tuifiim /W/)W /V>re«, etc.} 

Positive Collodion Transfers. (See Jhm^ 
ft ti; Trtttitferrituj, etc.) 


Positive Impressions, (See Jbar/i-r 
JVtx/t.) 

Positive Paper, Tin- paper upon which 
piisitivc proof- are printed. Paper pro pa red 
with the positlv« - duii'iii- for priming pur- 
|* 'se>. l^per i* now man u tictn red ex| artsy ly 
lor thin purpose; stil!, much of it is of in¬ 
ferior quality and every' sample should be 
well examined tor metallic .spot.* and other 
imperfections as described in the article on 
rntflanoitr. (For the methods of preparing 
pnpvr lij ] 1 podtivo process, see Priufint/^ 

Positive Paper, Instantaneous, (See A ■- 

*tilttfanf> Hi Ai.tVi t'r Pnf>rr.) 

Positive Process. (So* ■ a , t \brotype ; (Mt*- 
I dkto /teifirt Pftftm r Printing^ etc,J 

Positive Processes. Ali proven- by 
which » jx^itive, a* distinguished from k 
negative, image is obtained are included un¬ 
der Lids heading Albumen paper printing 
pint iiii dy pc, to!it h lio- and gc fat 1 no-chloride, 
bromide, iron, and carbon processes are all 
posi t ive ] irinting iTuccsHes. 

Positive Proofs. The impressions tiuide 
Upon positive DO per In contuet with the negu- 
tivej and linished in the tuning mid tiding 
built. The completed papyftiaraph, or obutu- 
graphic picture on paper’ (See lYinttm/.) 

Positive Solutions. The sulutian-. u- d 

in_ihe preparation of positive pji|x-r ami 
printing prowssts. They eonsbt of the. withr*/ 
solution; tin 1 (rmumnift-iiiffTiif rtf srfrrr sm]u- 
tifin ; toming'bath ulld lixilig-lKitli; •>tbmaai 
sulutioiL, and solution of ^c/u/twr or analogous 
substance. (See Printing.) 

Posttve Toning. (See Taxing.) 

Positives, Alteration of. (S'e Fading.) 

PositdvEs, Backing of. (See Barkim? 

Piuitive*.) 

Positives on Glass. Showing a- .-udi by 
trmisuiiElt'd light- also culled diaposiliviv 
or transparencies. Lantern slides ore glass 

pt * iti ft*,. 

Potash (Fotassa), Pun an 1 ivdjr ,u- potass a. 
is a white solid sultHanet?, Iiighly caustic 
ami corrosive, fusible, and ,1 

powerful aflinitv fur water, intemie heat be¬ 
ing evolved during it* cumbinutiou aiih 
tiiat fluid. The hydrate of ]nUa**u is the 
jAttma /aw J of the s3n.]w, PoLnib exhibits 
alkaline mid basic properties in the tme-t 
marked degree, turning vegetable yelkuvs 
brrncH, mid blue* girca, uml binning *al5- 
witli tin- acids. Pure 1 potash may be made 
by separating the carbonic aeitf from tlu- 
varlmnate uf ]*oLa-i|i of couimeree, by ineans 
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of I'JilUlLU! Huh 1 - S&ulminn nf itb- 

-orb' carbonic acid quickly from the mr, 
and should therefore be kV|it in ground- 
stoppered bottle*. The stopper-. must- be 
wiped occasionally ill Order to prevent them 
from becoming immovably fixed by tit* sol¬ 
vent net luj» upon the silica of the glass. 

Potassium. The metallic base of pota-h. 
To prepare, take perfcetlv dry carbonate ol' 
potash, 2 pare*; jH>wdereil charcoal, 1 part; 
mix. place them in a gun-burrel or iron 
bottle, furnished with a abort iron tube, and 
connected with a copper receiver containing 
li little naphtha mid surrounded with ice, and 
dir.til by ll strong heat Potassium Is -olitl 
at ordinary temperatures;, but soften* at 
juid ill-os nt lf>P. ll r-ubLimes at a low, red 
beat; L'i dor and tu-ire res tan bl e mercury, fcp. 
gr. 0.885. If- mo-t remarkable property is it* 
affinity for oxegoa ga* ± which is -o great 
thm it takes it from modt subitaace* con¬ 
taining it, and it ran only be preserved in 
iiuphllia or other fluid liydn ic&f bona. It is 
decomposed with the evolution <d light and 
In-al by contact with water, and a solution 
of pure jh itiL-sii results. it unites with oxy¬ 
gen, form mg oxides, one of which is |jotus*u 
and the other a ^mrirfr, Pota-sium is used 
for pLutinlim pn]H-r and in the platinum ton- 
mg-bath. 

Fouacey*s Carbon Process. (Sr tjarbon 

/VUffiJM,} 

Powder Process, (Scu fJum'ody-on 

Powder Enlarging Pnocess. A valuable 
proven* for euEargiug by transfer i]]h>h tiaj>er 
l- tii ns described iu the iVm 1 he t-booi: 

Make an enlarged transparency,, and var¬ 
nish it; work Up us much as neecs-arV Willi 
lead-pen v if Now take clean ghc-s plate of 
the same sire. liub well with French chalk, 
slightly 1 1 Lt-t. Coat with phi in ixilloilion 
(iodized collodion will do if plain collodion 
is not ready to hand]. When dry, coat with 
one of the sensitive mixii.i re* fur powder 
procei^ giVi ti ahove. Dry [ *■ rti'Ctly overpi- 
stove or spirit lamp in ilnrk-Vooni, White 
still warm, print under the transparency, 
about three to ten minutes:, according L» 
light. The linage will be fail,11 v visible. 
Dust on, svith large emiif I V-hair brush, fim-ly- 
pfiwdercd ivorv-blaek with ti little Indian- 
red or any other color according to taste. 
\V lion fully developed, cover with collodion, 
and place in dish with slightly acid water. 
VS'heu all the yellow is washed' away let the 
plate dry. To transfer, take a place of auto¬ 


type double transfer paper, soak in warm 
water till slimy. Wet tin- plate, and apply 
paper; squeegee and let dry. If all has gone 
well, it slnmhl leave the glass readily. These 
prints arc of course permanent, 

Powell Print. The cyancuype, or Utie 
print, because of the ease of its production, 
has long been a favorite with many amateur 
photographers; but if* objectionable color, 
and the lack of purity in Lbe white* of blue 
prints have caused many efibria to b- made 
to secure a method by which the tone ivmtt] 
he changed. 11 Some years ago Mr. Suuuul 
Powell perfected n pruci^ by which this 
'lerirable end may be attained. Thi« process 
is as follows: He pib-sesauy good hard-size* I 
paper suitable for the cyanoiypc picture 
through n bath of dilute gelatine, which he 
prepares a* follow-: Two und a quarter 
grama of gelatine to each ounce of water; 
after pus-tug the paper through the gelatine 
hath it is hung up to dram and dry, usine: 
all precaution* to avoid otrefennesa of coat, 
streaks, and ocirks; when quite dry the sized 
pit per should bo, in the dark, evenly coated 
with a solution composed. say T of seventy 
grains of ajantonio-eitratoof iron, with sixty 
grain* of fhrridcyauidc of potash in two 
ounces of water, which -hould be pnqwired 
and kept in the dark. This is then the pre- 
pared paper, which, when duly txpxx-d under 
a negative to light, may produce the variety 
of image * leslred. When printed it is w ashed 
in two or three changes of clear water, arid 
wo have the developed print no longer sensi¬ 
tive to light. This print neesLs now only 
to bo blotted off from .4ii|H-rfiuous water, 
when it is ready for immersion in the dis¬ 
charging bath. The discharging bath mav 
be composed of a variety of iigeuls, such a*— 

(a) The carbonate, bicarbonate, sosnui- 
carbonate of soda. 

(it) The soluble alkaline silicate of potash 
aud sodji. 

k) Bibo rate of soda, known a* borax. 

Any of the altove reagents dissolved in 
the proportion of ten grain- to the ounce of 
water will discharge the color of the <+ blue 
print," still leaving the £ulr of iron in the 
term of it nearly invisible and perfect linage 
on the paper. 

Hi' preferred to combine the discharging 
bath of ten grains of efitofesceni .sesquicar- 
bonate of sixia with each ounce of water. 
In this bath immerse the t£ blur print’* till 
the cidor is discharged and the puper loses 
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nearly all trueeofthe picture, except u rusty 
color, more or less distinctly riuirkecL with 
the iino-gc in the strong Fhiulows, When the 
blue uoiur li m- Viiiiblu'it in llif* h,I rjrinif 
bath tile paper is wo-hod in two or three 
changes oJ tlearwater, and then blotted off 
u t remove any remaining trace* of soda sal is, 
which, l f left in the prints would modiIV final 
color, The print is now ready for the tuning' 
built, for which we may employ gallir, tannic, 
or pymgallie sold, or any othersuitablecom¬ 
pounds of tannin or such other agents u* 
arc known tmil employed to produce color 
reaction' with suite of iron. Mr, Powell 
prepared his eoloriug-bfitli of four grain* of 
gallic acid In the ounce of water, in which 
immerse 1 bn- print, and then Watch careful3V 
for tiie development of the desired color, 
which, when it appears, is the signal to re¬ 
move she prill! frujii like Leith, and to [vo- it 
uneo rapidly through clean water, so hr in 
wash it. fairly, then immediately blot off ad 
su pe rtluf ju- water, alid dry it in full djiyligh E, 
ami preferably in lire sum, which strengthens 
and increases it* brilliancy, 

Ftaxuaoscopc. An apparatus invented by 
Muybridge, by means of which a series of 
photographs (single exposure* of a person 
or an animal in motion) may lie conjoined 
into real motion-pictures. They are, by 
means of electric or brae-light, projected 
upon a white screen, so jlh to he Seen by a 
largo audience siinultnaectudy. 

Precipitate.. A substance, which, having 
been di-solved, is again sepnrated from its 
solvent mid thrown to the bottom or the 
vi--mA by | muring jim oilier liquid upon it. 
Precipitation, The Reparation of ii body 
from a liquid by the addition of a third body 
which has a greater affinity for one of these 
bodies than that which first combined with it. 
Pre liminar y Bath. A hath into which 

E lalt.s are placed before development or other 
»tli treatment, and which serves to accel¬ 
erate the subsequent process. It is applied, 
for instance, ionises of very short exp' -sure-, 
(gnap-sluits, flash exposures) to be developed 
with oxalate of iron. In this ease it t'i mriste 
of very diluted hypo Rolutinn. It is also 
u-ed. wiit'ii drv pLutes are to be rendered 
color-sensltEve bv erythrosin, in which case 
the preliminary lmfh vui-ifltfl (if diluted jLkn- 
moniu, which increases the general sensi- 
tivenea* and Uhnn equal distribution of the 
eryth rosin through the plate in the subse- 
quent color-bath. 


Fiepaied Plate Box, \ box in which m 

preserve prepared glus* plates. It consuls 
of tin with grooves c-f gutta-percha or vul- 
omite, each groove calculated to hold two 
plates placed hsitrk to buck. The box Ls per¬ 
fectly light-tight, and has a very simple aid 
effective fastening preventing uny accidental 
opening. The box is made to sjiii the size 
of plate i) in ployed. 

Preservative, A hygroscopic substance, 
with which a sensitive collodion film, from 
which mist of the silver solution has been 
removed, is coated, to preserve its sensitive¬ 
ness for & time, 

Preservative Agents. tjuh&tuuecs eru- 
plnyed for the preservation of dry sensitive 
plates iluring the interval between their pre¬ 
paration and dcvtlnpUH-nt, Many milsUimi* 
are now u*cd T coDsiytijig of nl bui i ten, sugar, 
honey, Oiymel, resin, gelatine, gum-arabic, 
ta nnin, nndt, mvtugtdatine and glucose. 

Preservative Processes, Dry processe* 
with preservative agents. (See Obyrnr/ZVa- 
j fM ; AhiwjtUdhtt ' /Votv,* ,■ Malt' Fhxt*s ; 

| (.'ttffo’ftbn-'AHittitirft /Veer**-, etc.,) 

Preservative Solutions. S dutio .. 1 the 

preservative agents* 

Preserved Plates, Gloss plates coated 
with c illodinQ, sensitized, and iwered with 
fl pnstrviilivp solution. (See // ■ /'■■«*«,) 
1 lutes- profan'd by any of the drv processes 
with fcetqung qualities. 

Preserver* A i uetallic rim or border 1 iy 
which to inclose more securely the dagoer- 
I rean picture mid ite glum covering. 

Pressing Photographs. After mounting 
photographs^they are greatly improved by 
pressing, tor thte purpose the ordinary 
copper-plate press in iteed* The print la 
Ij] need, face upward, upcm the bed of the 
press, a piece ot thin whin- paper laid upotn 
it, and then a polished steel [date; it is then 
passed trader the roller, coming mil at the 
other side with a fine hard gloR-v -urfuee. 

Pressure-Board. A n u ppl icution on wh ich 

the positive proof is printed, Ic consists of 
two boards hinged together and having a 
IjOtton attached to the buck <me ofthepioon 
and niovahii*upoii the other. Upon the face 
are placed two or more springs ui hold the 
negative and paper in iWir placcR during 
exposition The nrogn-- of the jkrlnting is 
examined by turning the button and letting 
one-bulf the hoard drop away from the juipt-r, 

“■ A well-known device for 

iarv wit h tiie rtiagie-Luntt rn r Th e India- rubticr 
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bjig* filled with r.xv^LMi and hydrogen are 
placed between the hinged bouris, us slmwn. 
upon which weights are placed for driving 
tint gases from the bug*. Thu figure show* 
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the ndkih'j- tubing leading from the bag in¬ 
ward the lantern. A third board is some¬ 
time* hinged t» give place fi»r another bag, 
thus making the Miim- weight-. answer for 
bnth gases. 

Pressure-Tranae. An appursbi;- in which 
the positive proof i- printed. (See t'riutftur- 

Fn i or.) 

Pretscb Photo-Tint Block floces^ 1. 

Dissolve 1 ounce of Coignel’s gohl-tabcl ip.' 1 La- 
tine in l» ounces of dwtillcd water, and t« I 
ounce of thi - solution arid Hi i grain* of nitrate 
of Hih-tT, previously dwoidvetl in i Ounce of 
distil led water; Oa the other flounce* of glue 
solution add 2 mm ecu of at saturated sn lo¬ 
ti on of bichromate of potash, and, while 
waraai, add to It- the nrtrftte of silver, aaul triiit 
wellthen Stir in I'm era in- <4 t-ry~1allizi"l 
chloride of calcium, :unL tcl-l l-o*J grains of 
glycerine. 

2. Level a gla-s pliitt' and jaonr over it as 
much of the above Notation as will, when 

a uiti' lire, form at film about the thick iu-d uf 
lain writing-paper, 

S. Now eipn-Mj the plate te the sunlight 
under a negative for about three hoar-, or 
until sil3 the details uf the picture appear 
when viewed by transmitted light. 

4. Then wash it under water until those 
parts of the picture which are the least m'liij 
oil by light lieeomc granulated, which i- 
catLMjil by a peculiar cont motion of the film- 
tile superficial- moisture must then be re; 
mover 1 by |>Eotting-pajh.‘r, 


5. A mould in gutta-petchii or sulphur, 
token front the film, and u reproduction of 
this lunuld, made by ole-ctrotyping or stereo¬ 
typing, is the ivpogr.LhlLLr block required. 

' Pritchard's taper Process, % menus of 
n glass rod, apply to a sheet of pEiuhigmphlc 
paper a solution of 

Iodide of Potsi^uan . . . ?> Kcijtw. 

llbhlled Witer , .... 1 ouiuw. 

Pin up to dry and sensitize (also bv iodide) 
with n solution of 


XlEfnSe iif S-JlVCf . .10 jfmlatIL 

Wfiti.-r . ... ... I uliaqft 

i iUs titj Acetic AcLil .... JUroji*, 

IcnILdc 4if gilVirf . , „ . . '4 KHUn_ 


Let the solution remain on the paper one 
minute, and then float it, sensitized surface 
duvuivard, nn distilled water, moving the 
Vessel so that Lhe Water “lullh for ill* Hit hah' 
a minute, pa-d evenly and freely over the 
-urfrtcs of the paper. Pin up; when dry, 
yotlf paper is ready for exposure. Expose 
lor -even, eight, or ten minute? accord¬ 
ing to the light. Develop with a saturated 
solution <d gallic acid, with 2 drops to the 
drachm ■■■f acetic acid, and 1 drop of the HU- 
grain bath, and wash. Or, wav thoroughly 
and evenly a niece of paper, ami by means 
of a sheet of blottliig-pupcr mid a hut iron, 
remove all superflnrju~ wax ft mi the surface. 
Apply, with a glass? red, the following mix¬ 
ture : 

[■ h!ii!c' of IViua-iiuh . ' . .a grains 

DUlilM H'm* ..... 3 dracluus. 

White fjr I Ej&. 

Froth thoroughly and allow to subside. Dry, 
densitize, and wash its bef-re. 


Fra. t&t, 



Primary Colors. Thtti' arc Utrcr primary 
color?, r«J, yellow and bine. In Fig. 104 


!*■ 

■ ! 

# 
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tin, 1 letters It Y and B represent these, Mini 
tin 1 HnillliT 1< IU rs tt </ r, n|m7*lil llif mln- 
jwinul color*.. Th*fti> facts are useful when 
H'ltrlSn^ LtliS" for a drying-room. 

Prim Ltline Process (DiiLsotypei. A pro- 

iv-- «pi' niiitiiiL: colored prints on 

silk, pajkcr, etc., from a positive. It is 
founded on t! ■ ■ ■ prop£t , ^r ot tiHiiinLinc {goltltti 
colonel nmnrpbnll.-'. |mW(li.-r), of [rfcornm^ 
nitrated by nitrons* add and transformed im-it 
a light-sensitive derivative. The resulting 
combination is diuao-pri mu line, producing 
naphthyl -rod when develop'd with /}-Tmph- ■ 
thiil, yellow with phonal, orange with re- 
sureui, etc. After dt-velo|mieul the prunes* 
in finished by washing in water. 

Principal Focus. Thy plffcutM.' point at 
which every pinion of the photographic 
assume* u clear, wdl-dnJned appear¬ 
ance. In taking a picture tilt* [mint should 
always hi’ sought ami produced. I Sec /™s 
*•* 9 +} 

Print, A po-iliv«- proof from a negative 
on light-sensitive paper. Such are usually 
made by expiring the paper one I era nega¬ 
tive, En a printing-frame, to the Ei^lit, utter 
which they an 1 toned, fixed, and washed. 

Print- Gutter. (Bergners,) A useful mu- 
chine for precise trimming of photographic 


rtc. tea. 



prints - The print* are plated upon the 
table, A A, and passed tinder till 1 lop, f\ 
through a slil over the die or punch, IK Thy 
hat idle, /£, i* then brought down und the 
pnnvh T JJ W is made to rise, tint- culling the 
print* from the sheet. 

2, PHni-t'nttrr, (TkiryesM A LcnriV.) Tile 
print is placed ti |mii a revolving table with 
a metal form. These an- kept in place by 


the chimp moved by the fact, as -men in 
Fly, Hid: while tin- circular table revolve^ 
under rhe knife bv means of the bauds of 
the operator the print ia trimmed. 


Flu. !«. 



Pnutuig. The art of producing po-Uivt- 

[ ihotogruphs on paper " r other stilrdniice* 
>y mean* of the negative und the [m-itiw 
solutions. (Sec FfuAogntphir /¥i\nfrh_y.) lie- 
sidi*i the variouH prov.-i.-i-s uiready given ill 
this w-uk (for which see LSTDEX at the eml of 
the Volume, :md illso Albumen /Wfl/j'ny Aj o- 
: f fytbon Promt*Pfrufn- Ay/cjyjTfi'j At y 
Printiwf by itet rliiijmrnf t etc.), there lire here 
given several of the best of the most troent 
|.iroees.-,cH with the suits of b liverj 

[. Printing on Afftmurn Pt/rfr. Album i- 
mite ut silver yields an irouge with well- 
imirkcd contrasts—rather hard, eVeli: She 
ehliwi i. , mi the e mil it v. a pietlin which 

mny he pronounced jls tm> umfurm. or flat 
1 berefore, by vtiryiti| rI■ >- proportion* "d 
these two elements, by employ lug simply al- 
iiu.meii more or loss salted, or :i paper more 
or k- porous the operator can obtain at 
will any effect he may desire. But this will 
not be sufficient ; the poaitivo proof imwtate® 
[lOSUCSi another quality—it must he in good 
eonditimi for toning. Sttw every phi itrigra- 
phi-r lias remarked, 1, that it proof tints, al¬ 
ways ru mu in* red or brown, und becomes of 
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a red metallic rolnr. never tones we-LI ■ 2, a 
proof WE'U wtU'H. Mil r+?inovaI from ill" 

rtixurgdninrj the shadow* are of a green 
ronj» metallic color; the toning wing 
much more rapid and beautiful as the metal- 
Imtian i.i mure advanced and greener in I 
hue. 

This is bat a conse^ttenee of a (her 
witieh [ -hull now explain, r. i% the toning 
con-i-t- of a predaitaiou of gold from the 
hath Liy the metallic si I per which iunu- the 
image, * precipitation similar to that which 
take* place in. the same hath when the image, 
instead of being fanned of molecuh-s of sil¬ 
ver, i- farmed of ULulecalts of topper or of 
zinc ; only the silver, which belongs to the 
same sensitive group as the gold, can onlv 
preeipimte the latter metal slowly ami with 
difficulty. This otabl [sited, we may easily 
comprehend that the more molecules of 
met:illie silver there tire upon a given point 
of the ijosltjve r the more | ■ n ■ 11 lj h and ahuii- 
dftnt tite toning will he- To obtain a psid 
C-naLny eon-ist-. I 1 j■ ■ r«■ r- ■! ■ ■, of :•.■ ■ n mu ..< i : lea 
much metallic silver an |HKs-ib1e in i In' 
reduction? which farm the image. And thi- 
is the part the nitrate of silver plny~- A 
sheet i>t paper imbued with nit rate of silver 
only will give an image; hut it n^uirtw 
two whole lJi iys’ exposure In the sun; while 
in the pre-i ruv of chloride and albuminate 
of silver, the reduction of the nitrate of silver 
priwtiala more rapidly, The proportions rif 
nitrate muse not, however, he unreasonably 
indfiftie*] in the pontive bath-. Too tayp 1 a 
quantity of this salt remolotng on the proof 
either maintains the paper in a con.-tun t 
state of ifloiiLurr, the image being of a uni¬ 
form blue or gray tone, or in the crystal I be¬ 
ing ii will break up the surface and produce 
n multitude of holes, and destroy the nega¬ 
tive ai»'. If the quantity of nitrate cannot 
be I'fiiiVr’iiif'Htly nduwl k'low ^l jkt vent., 
it ought not to exceed 40 per cent- A proof 
will'll Nikon from the pn-tUnt-fnime \a forimsl 
of three -UjjtirimjKisEal images 1 , the first fur¬ 
nished J>y the albuminate, the second by the 
chloride, and the thiol by the nitrate of 
silver, 

Tire albumbinte and the chloride, in 
well-chosen proportions, give the true rela¬ 
tions Of Light mid shade. The nitrate of 
silver, an reducing itself with facility by the 
presence of the chloride and albuminate, 
accumulates metallic silver in every part 
where reduction takes place, and thus power¬ 


ful! v contributes to apply the element neces¬ 
sary to toil mg,— L'Abof: jRryo. 

I'lrft / J hsr.s'. Fbr iLlhmneniiing, tfic best 
paper steatld la- selected, nud the right side 
marked with a pencil at one comer. The 
albumen should hi" from fnshegg*, cwrefnlly 
wpirute.] from the yelk and genu. The 
pro]Eortii,ms as fallows: 

Albuineu ...... 15 ounce*. 

Wiw. . . . . S " 

f'alriridr- of AnibiuJllaii , - . SOO grains. 

Dissolve the chloride in tile water first, anti 
then arid the albumen, and beat up with a 
bunch of quills for fifteen or twenty minutes. 
This solution should be id lowed to stand 
three or four days, and the upper portion 
pilirwl nffl'iirus 1 in the following manner: 
puur the solution into a thu dish to the 
depth of half an inch, and draw off the scum 
with a slip uf paper. >'r»w lay the smooth 
side of the paper down on the solution, care¬ 
fully avoiding air-bubble-, and allow it to 
remain for one minute ; lift U by the rontons 
innt dry at a moderate distance from Hie- fire; 
nr. if a large quantity is to be made, bang up 
in a warm room. To sensitize, make « solu¬ 
tion of 

Siimteof Rilrer .... souralns. 
HfeuUcU Vl'aler. . .. . r 1 

Acetic Aria. £i dm]* to 10 ounce* uf iiludon. 

Filter, Final the paper on this solution far 
five minute- and hang up to dry as before* 
Upon removal from the prt -sLm-frume* the 
print ah mi Id In? placed in a. dish of water, 
ami thoitiuglily washed, to remove ihe Em 
nitrate of silver. This water should he 
changed several times, nml to the last a tnhte- 
spoNiii'ul of common salt should be added, 
to convert any remaining nitrate of silver 
into chloride. The prints are now ready for 
immersion iu the toning-hath, made uf 
Wilir ... , . f U plat 

Chtorttle nr now . * , 1 Krmia- 

Carbocutte at ckxl* , . . ,5 i£Tw[ ci 9. 

The prints are to he immersed in this solu¬ 
tion, and kept constantly moving about tci 
avoid air-bubbles and stains. VVhen sufE- 
cieuily toned, which will be generally in 
three nr four minutes, a little practice and 
judgment being necessary to determine the 
right print of color, they ore to be removed 
and well, washed. Then place them iu the 
JLrittg-balk, composed of 

tfFPOsalphlni af Sml* . . . Stmticw 

Water * 1 pnn. 
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The fixation will probably be complete in 
from five to ten nufitatea, io injure which the 
print -hOflld hi" kept moving constantly. 
It nlii?uliL then be held up t<> ihe light and 
examined; if there fo: tin measly spots and 
the print is evenly transparent, the operation 
U perfect. The fixing solution should not 
be used for iii ore tlmii two or three batches 
of print-. The p roots must imw be well 
washed, either placet! in :i disli under a lap, 
or in running water- they ran 1 m■ left to 
sunk ten or twelve hours; then hang up to 
dry. It y well in observe the follow ing pre¬ 
cautions; 1 ?Il Tlie nitmte betb shculd never 
be allowed l« fall below dfl grainsi to the 
ounce. :H. The ['lint- r- 1 1111l li 3 Iiot be im¬ 
mersed in the tonmp-bath too many at a 
time. 3d. The Rensitijuna printing, inoing. 
and fixing should be performed on the same 
tiny. One grain of chloride of gold will tone 
about four pictures in seven or nine mi mi tea. 
The miiuipuhitmg details in l1ie> varioun 
albumen processes differ sp little that it is 
not necessary to reiieat them in every rase. 
Therefor.' only the form u lie are given be tew, 
thus al tow i mg the of Monitor to u-e his own 
judgment in modifying the practice given 
for the first prove--. 

&xonrl Prooem ; 

Albumen 1 eunct 

Water - ^ ■ - - * ■ l \ 

Cblodde of Assmolmn « , + i gnuaaa. 


Whip into a froth; Eet subside for two or 
three hours, filter through tine linen; then 
float the paper, and dry. Sensitize with— 

XiuaiLi Qi Silver , . , . - 70 fl*tn* 

Water * I ounor. 


Tone in 

CblmiiVflfCcitd 
Water . . . * 

Fix in 

HvpcritljihiiE of Soda 
Water ♦ 


. 5 gmsr.s. 

. f «on 


. t ounce*. 
. 10 11 


The fixing-bath should not be used over 
one day old. 

Thin,t Praea t / 

tvhiuj of Em * « , . . * ounce*. 

Water . . ♦ . . ■ . H 

Cbloricto ;.'f A msnolti um . . , SO^ralm. 

Tres t :ls heft ire d i rc c led. Sens irixe w i di 

Niimti of Silver . . . , *3 ifnUna. 

Waujt . . . t . , . I tometf. 


Tone nnd fix ns for >'o, I or N’n. 2. 
Ihlt/ih I*rnrrt* ; 

WbStedr^p . S ounces. 

Water , . . r» lP 

Chloride of Sodium . . + ■ 8q gnuns. 


Sensitize with 

Nitfflleof Stiver 
Water . 

Mine Add , 


. 40 Brain*. 
. i oonw. 
. 1 drop. 


Tune In any of the alkaline hath* given in 
article *m Vm'iny-Huth, JLS above, or a- given 
in other prti of this work. Kix us above. 
(See Isnux idr other processes..! 

II, Frhidftff or* lifit Si Fiifyrr. The form- 
uhe for printing upon plain paper are more 
numerous even iliari those for albumen, 
i The nmnipti Unions for these formula vnty 
but little; ici the tir^t process therefore, 

I details are given iu full; in those which fol¬ 
low', the formnlie only, unless some marked 
jilch liltcutimt [« indicated. In the choice of 
paper for ptfmuvrfjof «, Its purity and freedom 
from all mein flic, grease, nr other spots is 
even more i-senlial tliau for jl] burnt 1 (I prints, 

Fifft /Vvwfs*. Tile first preparation is the 
smiting. For this purpose take of wuter, say, 
20 OQDCBtl common table suit, 30 grains; 
di-sidve the latter and filter. flit this into 
n fiat dish from two to four inches on eh wuv 
larger than the .-heel* of paper to be suited. 
Place your paper u|miu a clean boiird, 
smoothest sjile upwaol, uml turn two of the 
corners over sidfivicntly to give vou a good 
hold with the tliuuifo and forefingers; ttie 
corners thus turned up |K>itit out the side 
u|hui w"hich to apply the ^ensitixitigsolutiiai, 
and also serve to prevent stains front ihe 
fingers, or the pins by which the sheet Es hung 
up—that IS, if you are sUtricicuEly (rureful to 
keep these corners, dry while aarting, which 
you should be. Take the paper by these 
corner- between the tlmrubs nnd. foreflngcrs 
sin that tb+j hurlace lying iippt'nniM r-lcill be 
toward you; bend the sheet slightly between 
the corner-, and p>wh it under the solution 
slowly and carefully, so that every part of 
the shed may grutfuaUy and evenly imbibe 
the liquid; do not be in too much of a hurry, 
or you may not only have your sheet un¬ 
evenly -lilted, hut you may "sera|a- it upon 
the bottom of the dish, which would he apt 
to esuso stain* daring; some part of the nffor- 
pwetss. Having drawn this sheet out at the 
oppo-itc end of the dish, this out immer¬ 
sion, if properly done, will be quite sufficient; 
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but if may dry spot*. are left in tile sheet it 
must in- |UL"■.•El through again, mod t3ii.it 
hung it up to dry in a room free from dun 
and tipii Julius from r ho in Eta h. Sensitize 
Wilil the UmmuiUtOmlraLo nl silver, made ;ls 
i'll lows : 

Siiffllccr Sllrtr . I niistee. 

Water “JUOUbcoS- 


tEons of light and sliftiio, until slightly mer* 
1 " ri uteri r and li coppery ku e id obtn ined. IVuao 
and fis in a hath made by either of the fol¬ 
lowing form li Iie: : 


i, Hypo Soita 
YVuUt . 

L'tolorEde of Gold 
ftUi , . . 

A rotate of Ia-joJ 


, « ininns 

. '4 mi I tan. 

. fi KnktUi. 

, 24 U 

. aco “ 


After solutEon, pour five mu nee* into your 
measure und add OJiifl nmwiorW f(trill rlrOri 
by drop, htirring cnmiULInllv W'lth agliLss rod, 
to the fifteen ounces until precipitate formed 
by the find midilioils is Ui'afly nil fr-dis- 
solved, mid the lion id bus hut n slight tinge; 
thru pour hunk the live ouuei-. mill til Ur. 
Tbia solution may lie put into a tint di.-h, nud 
the paper floated upon it for three or four 
minutes according to tin? hardness of the 
sizing of the paper, and hung up to dry, or it 
nuty lit! tfprvfid on with n brush. Thi- hitter 
plan is the best, mid may he iK-rlormed in 
the following manner: Provide yourself 
with a board slightly curved on the upper 
side, nlwiUl tinc-fou rth ul an inch *nml Iter 
than die paper to he used, having the four 
corners bevelled off. I'luce as many sheets 
as riesimlili* upon this bourd, and pin the 
I'nniL'ns tu the bevelled eornejra of the board, 
tlie pin* h i -l ist mta3 to a nd below the surface of 
the board, so that they will not interfere with 
the brush. The brush tuny be made in tiro 
ways: Take a strip of glass one inch wide 
and -ix indies long, and around one .-nd 
wrap a strip of cotton hutting about two 
inches wide, mid tic it down at. the inner 
edge; or tjifce a pteci of wood ^ or a inches 
long and 2 indie* wide, rounded upon one 
edge and bevelling oil' toward the other, 
and cover it with llirH? or four thicktu***-* of 
cotton li:Lillie!, sieving them tight along the 
up jr' r or mirrrwedge. With either erf t hese 
ready, jwmr upon the centre of the sheet 
mtickut iiftlie urnmnirii ^nitrate solution to 
cover the sheet when well spread, say about a 
tablespoon lid if it be afull-sized sheet; then 
spread it, first with n circular motion folly 
tip. t<3 the clgi.-*, miiiI afterward go over it 
lengthwise and yrnrawise until the pa];K‘r bus 
completely nlworbed tin* liquid and will not 
drip when Hong np t Take the sheet olT by 
the turned corners and lumg up to dry. 
When dry', place the Hiper in a dork txtk fr»r 
uac. Expose under the negative in the sun, 
or to difflisod light. We prefer the latter 
a.- giving more strength and better gmdu- 


DSsboIvc the gold in 1 ounce of the water, 
and the kyjHi in the n-st, and after per¬ 
fect solution pour the gold into the hvpo; 
then add the gold and acetate ami shake 
ueiieE all is dissolved. Immerse the prints 
in this bath, keeping them moving con- 
stantly until they assume a purple tinge, 
ii nd the shadows arc clear am 3 the hi^h 
lights dear and brilliant; then place the mm 
a trough of running wafer for from twelve 
to sixteen hours; hang up and dry. 

Second Proc&jf. Salting solution : 


water ...... 

Chloride of Arauu-n Lurn 

1 pint. 

1 iKac-htu. 

Sensitixing sohitko: 


WfltCT ...... 

Nitrate of Rdlrer . . . , 

AuiaMMiUe: , r „ . 

1 ounce. 
GOgnoul- 
q. b. 

Toning-bath: 


flypofod* ..... 

SitunuL-.l LtalaEion of Iodide off 
Silver in Uytio + 

Chlorj'ioof ^Llvcr . . , . 

Water , 

I oun.ee. 

fKratrts. 

IS 

6 ounces. 


Fixing solution: 

njffl Soda . . , ■ ,1 wince. 

YV ilrr *. y ouneaa. 

A solution of chloride of gold, l grain to 
the ounce, may be added to the timing-bath 
if black toms- arc required. Fine sepia and 
bnovLi tints are given without it. 

Third IVtiCr^t. Salting solution : 

vnitttmal . I manes. 

Uelanna i grain. 

Soli ....... i unarm. 


Dissolve lha gelatine, then add the salt. 
The sens it iring solution the same ns ibr the 
first process. The toning bath as follows; 


Hypo PikU , 
Chloride .it 0«ld . 
cucuriac i>f smptr . 
Chloride of Lead , 


* , s ounces, 

. . f' unUiBL 

. , % ounce, " 

. I UUDfiBu 








Fourth ProcfMM. Salting solution : 

Chloride of Ammonium . . Ingrain*, 

chloride of S(»dlum . . . 1J4 “ 

Water . I ounce. 

Sensitizing solution: 

Nitrate of Silver .... 60 grain*. 


Water . 1 ounce. 

Aqua Ammonia . . . . q &- 

Toning-bath: 

Chloride of Gold .... 1 grain 

Carbonate of Soda . . . v i “ 

Water . t ounce. 

Fixing solution : 

HvpoSoda .... t 1 ounce. 
Water . 1 pint. 


The |>rint must be toned first, and then 
placed in tin? fixing-bath from five to ten 
minute*, according to the strength of the 

rint and the color desired. (See INDEX; 

Minting (Jta** Positives; Printing by Pevrtop- 
ment, etc.) 

Cot tortio- Ch bride Print*. When collodion 
“ Arista" paper* arc used, the best result* 
ma y be obtained by the use of the toning- 
bath* advised by the manufacturers of the 
paper in question. For those who prefer to 
tone and fix their print* se|mmtefy any of 
the following bath* will be found reliable : 

Water . M ounces. 

Acetate of Soda .... 75 grain*. 

Borax . 

Add neutral gold enough to tone. 

or: 

Water . *8 ouncea 

Tungstate of Soda . . 1» grain* 

Add neutral gold enough to tone. 

These bath* should be made up a day be¬ 
fore they are to be used, and should always 
be alkaline. For fixing collodiou prints the 
fixing-bath should be unite weak, 3 ounces 
of hyjsisulphite of soda to III ounces of 
water (or 1 in 20) will be found to be suffi¬ 
cient. Fixing should contiuue fifteen or 
twenty minutes. 

(iflat i no-I'hloride Print*. In the manipu¬ 
lation of gelatino-chloride paper, as with 
commercial collodion papers, it is advis¬ 
able to follow the formuhe given by the 
various manufacturers. It should not be 
forgotten that gelatine paper* require to be 
preserved from moisture before ami during 
printing, and that they should always Ik* 
treated with cold solutioas, and un alum 


bath or "hardening" mixture is often 
necessary to keep the film firm during the 
manipulation*. Wolford recommends the 
following bath for toning gelatine papers: 

Gold Chloride .... 4 grains. 

Bicarbonate of Soda . . . IK drachms. 

Water . 6 ounces. 

For firing gelatino-ch/oride prints sepa¬ 
rately, use: 

Hot Water . 1 gallon. 

Borax . t, ounce. 

Hypumlphltc of Soda . . .8 ounces. 

Powdered Alum . 3 “ 

This hath must be used cold, and made 
not less than two days before used, that it 
may be clear. It keeps, and should lie pre¬ 
pared in quantities. Dti not u*e a plain fixing- 
oath, as it will soften the film. 

For blue-black tones on gelatino-chloride 
papers Liesegaitg advises 

Water . 25 ounces. 

Sulphocvanide of Ammonium . 1 ounce. 

Phosphate of Soda . . . 1 " 

A few hour* Ik* fore toning add to 10 ounces 
of this solution a solution of ft grains of 
chloride of gold in 1 ounce of water. After 
this bath has been used add some more of 
the gold solution; it can then be used again. 

A uranium and gold toning bath, wdiich 
requires separate fixing aud is applicable 
to collodio-chloride and gelatino-chloride 
paper, is given as follows: 

Chloride of Gold .... 4 grain*. 

Nitrate of Uranium . . . . 4 “ 

Chloride of Sodium . . . .60** 

Acetate of Sodium . . . iq 

1* suited Water .... id ounce*. 

Dissolve the uranium and gold in a little 
of the water, and neutralize with chalk. 

Lithium Toning-Both for Getatino- Chloride 
Prints. The subjoined bath is said to give 
delicate half-tones and rich shadows when 
used with gelatino-chloride printing paper: 

C&rhonate of Lithium . . .1 drachm. 

Water ...... 8 ounce*. 

Chloride of Gold .... 2 grains. 

The free silver must lie eliminated from 
the prints by washing before toning, ami the 
toning-hath used as soon after preparation 
as possible. 

1 latino m Toning for So/io Pnprr, First 
tone very slightlv indeed to a light-brown in 
the following (tfie prints having been pre¬ 
viously washed as usual): 
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Fotasrimn Cblnro-pUtinite . • . 5 trains. 

Sodium Chloride . . . . w 

Citric Acid . to “ 

Water . JO ounces. 


2. Chloride of Cold .IS grains. 

Acetate of Lead (Sugar of 

Lead).M *• 

Water.8 ounces. 


and immediately tran-fer direct to the com¬ 
bined lotting and fixing bath following: 

Stork Sotuttoo iVo, 1. 


Hypo . t ounces. 

Potash-Alum .“ 

Sodium Sul phatc(Glauber's Salt» 4 " 

Water—make up to , ,00 •• 

First dissolve the hypo anti alum in the 
water, then mid the stsdium sulphate. 

Stork Solution No. 2. 

Gold Chloride . IS grains. 

Acetate of Lead (Sugar of Lead) . SO “ 

Water . 7* 

To form a combinetl l»ath, take of 

Stock Solution No. l . . .8 ounce*. 
Slock Solution No. 2 ... 1 ounce. 


Cb mlnnrtl Toning amt fixing Hath* art* 
recommended both for collodio-chloride and 
gelatino-chloride papers; the two here given 
are very popular: 


(1) A. Water . 34 out ice*. 

flypukulphitc of Soda . 6 

Sulpho-cyanldc of Ammo¬ 
nium . 1 ounce. 

Acetate of Soda . . 1 “ 

Saturated Solution of Alum 2 ounces. 

B. Dissolve Su grains of nitrate of stiver in X 
ounce of water. 

Add 30 grains of common salt, and stir well till a 
while precipitate is formed. 


Pour B into A, and leave it for a day. 
Then filter, and add the following (solution : 


C. Water .... 
Chloride of Gold 
Chloride of Ammonium 


6 ounces. 
. 15 grain* 

. SO ** 


The Iwtib will keep for any length of time. 
It can be used over and over till the light 
half-tones of the print become of u greenish 
hue, which is an indication that the fixing 
agent is exhausted, when it must be replaced 
by a fresh bath. 


(2) 1. Hyposulphite of Sodium . 
Alum-Potash 
Potassium Sulphate 
Sodium Sulphate (Glauber's 

Salt) . . . . . 

Water. 


■JO ounces 

5 ** 

2 “ 

10 “ 

160 •• 


First dissolve the hyposulphite of soda 
and alain in the water, then add the potas¬ 
sium sulphate and sodium sulphate. Allotc 
to ttami JOT two or thru hour* before using. 

20 


For use: Take of No. 1 eight ounces and 
of No. 2 one ounce. The No. 2 solution 
should be well shaken before being added to 
No. 1. Prints should l>e immersed in thia 
bath without previous washing. 

GMatino-Chloride Print* bg Drrrtopmmt. 
Liesegang recommends to make a weak 
print and then to plunge it, without previous 
washing, in 


Gallic Arid . 
Acetate of Soda . 
Tannic Arid 
Water . . 


5 grammes, 
a « 

3 

350 C.C. 


It will develop entirely of a warm black. 
In a solution of hyposulphite of soda it will 
turn green, whilst in a mixed toning-buth it 
will acuuire a warm tone. This bath may 
be used several times if care be taken to 
separate the precipitated silver by filtering. 

Printing by Development. This process 
differs from the method alreudy described in 
being produced ujsin iodide and chloride of 
silver, in a manner which renders develop¬ 
ing necessary, as the impressed image is at 
first latent; it may alsp be executed either 
by the camera or under a negative, render¬ 
ing it peculiarly adapted to the enlarging 
cameras. There are several methods of 
printing by development. 

I. Immerse the paper in a solution 
of common salt, 160 grains; hydrochlorie 
acid, 10 drops; water. 20 ounces. Let it 
soak some hours. Excite by floating it upon 
a solution of nitrate of silver, 50 grains; 
citric acid, 1 grain; water, 1 ounce, for three 
minutes; then hang up to dry by two corners, 
and put a slip of blotting-|»apcr along the 
bottom. Let the paper become j wrfatr dry, 
and while it is stift damp place it in contact 
with the negative as u-ual and expose to 
light until there is a faint image. Develop 
as follows: Turn up the edges of the print 
and rauke it into a tray, and lav it on a sheet 
of blotting-paper; then in a clean measure- 
g!as< put a sufficient quantity of the solution 
(sjty 1 ounce for a 10 X 6 print): pyrogallic 
arid. 2 grains; citric acid. 1 gram; water, 

1 ounce. Take the measure-glass in the left 
hand and a glass triangle in the right, and 
pour the solution stnartlv down one side of 
the tray, and with the triangle spread the 
liquid cleverly all over the paper; this opera- 
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firm rrqtiires inmi? practice, for if not p&r- 
formed neatly , the pic to ru wil l be stained, j wst j 
ns n (,:h>| Era Li on aegai i vl* whhi Ed be, The piet o n - 
deTelo[w very quickly, and must be closely 
watched, li'all is right, tilt 1 ; deep shadows 
come op first, mid strengthen ismslderably 
before the half-tones and finer details of the 
high lights show thtmlvcs. Am iinin ns it 
looks vigorous and powerful enough (recol¬ 
lect, ihe fixing does not ndwr the print at 
nft}, tike hold of the tmy l>y two comers, 
and tarn dies developing solution imo the 
wuatc-panimd wash the print well under the 
xap; then tix in hypo rfidn, I ounce; water, 

1 pint. Lotting the proof ftmnin twenty 
minute* or half an hour; afterword wash its 
usual. Caution; The imper must never be 
used without the acid in the salting station ; 
with other paper* it may he omitted- Care 
must he taken not to get too much citric 
acid in the fiCJJiitizmg solution, US it lowers 
the tone, and half-tone* ore net fully de¬ 
veloped; the formula must he followed es- 
actlv. 

IL Till-* i« n modification of No. I, Salt the 
paper in -iihitton of 8 grains of malt to the 
ounce of water; sensitize by floating for four 
nr five minute* on water, 1 ounce; nitrate of 
silver, 30 grains; citric acid, 3 or it grains. 
Print until the image J* just visible, arid de¬ 
velop in the same manner us 1., with solu¬ 
tion of gallic acid, 5 grain*; water, l ounce. 
Of all tke wliitlfifli must he dlltered 

before use. F i x, WLL.*h r and dry a* before 
directed. 

r El, Float or brush the paper with a solution 
of bromide of potassium, I grains; iodide of 
potassium, I grain; gallic acid, f grain; 
waUT, 1 ounce. Dry in the dark. Se»*t- 
tiati with nfrrate of silver, 30 grains; aivtii: 
add Na S, 1 d rue hoi; water, 1 ounce* Ex- 
pose from five to fifteen seconds according to 
the strength of the light; then u very feint 
image is perceptibly with difficulty* Dio 
velop with a saturated solution of gallic acid 
in water bv hrushing with a pud of cotton, 
occasional I v adding a drop or two of the 
ftceto-nltratc of silver solution upon [be wad 
until the image l* folly brought out; fi* in 
hvpo 4 ounces lo l piut of water; then wash 
thoroughly Ip running water, fay five or six 
hours, and dry. Can* um,-.t be taken not to let 
the filightftst particle of light touch the paper 
during the manipulation, until it L* ti na Ily 
fixed. The paper may be Lined well ill the 
enlarging camera*, (idee Index.) 


Printing by Electric Light. (See JEfcwfrrc 

/. iiffit.) 

Printing Glass Positive?, (See 
ftjpe; fhrintintt lhituparencia f and Index.) 
Printing Transparencies, !' Iu itogra [ ■] i i .- 

positives on gbis* to be viewed by transpar¬ 
ency may be printed by several methods; 

I. Gum a slip of paper down each side of 
the face of the negative, Prepare the gist's* 
jdntc in the usual way with collodion, and, 
alter removing it frotii the nitrate bath, allow 
it to drain with it* lower edge upon a piece 
of blotting-paper for two Or three minute*; 
then place the negative on it, bme to face, 
securing them together bv two -r three 
patent clothe4-cli|>s, and hold them to u gas- 
light, Thu titne of exposure will be from 
one to three minute*. 'The negative, of 
course, must be toward the light. Develop 
with 

i'ytog&lillc Acid . , _ , 3 ircuini. 

CUrie AcEU , , . . a J " 

Wateracumeefi. 

ad'ling a few drops of the nitrate bath to the 
developing solution alter it is poured off for 
the first time. Any degree *sf blackness- van 
bo obtained with this formohi. 

II, Coat and seusitiw a glass plate with 
collodion, place it Wet Upon a blackened sur¬ 
face, and cover the collodion surface with a 
prepare I film of gutta-percha, or transparent 
paper, taking care that no bubiili* get be¬ 
tween. Lbc two films; the negative i* then 
placed upon the whole ami exposed. and 
after the removal uf the negative and the 
gutta-percha film the picture in developed 
with the ordinary iron developer* To obtain 
the guUa-pcrrlm film* a Solution of the gum 
in benzole may be placed ujnm a clean glass 
plate, tunl when 1)17 removed by innuendo!! 
m water. Mastic varuLsh may be mixed w©i 
the gutta-percha in the proportion of i to 5, 
This addition renders the film firmer and 
k:'J liable to cUrl up from the W:lTTiU U of the 
hand, and also more transparent. The trans¬ 
parent gutta-percha film is liable to become 
spotted by being in contact with the silver 
solution, out the spots may he rosmved by 
wash l ng with cym li dc of patassium. WIien 
the film has been once used and is required 
again before it becomes dry, the nitrate boIu- 
tiuu will he found to have gathered concun- 
trated dra|», ami if a print is taken without 
a previous washing m water, dark »pot* will 
niyr the uppeurnace of the impression; iu 
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this case, i i i - requisite tin In? care fu I wlien 
hiving tliu tihn ujhlii iElc collodion surface 
la raise anti depress it several limes, so a* to 
allow the concentrated drops on the ii!m to 
become equally ditliised t.vj 13i the isolution on 
the collodion surface. 

III, Prejsi re the plate,-* after the method 
Flu - the dry collodion albumen process; ex* 
pr*-se them, dry, under the negative in die 
ordinary pn^ure-firame, either to n strong 
gu-light, or En the. open stir fora few second’!; 
then develop with ji solution of pjrogaJJ.it; 
avid, 3 grains i citric acid II grains; water, 
2 ounces. Having soaked the plate in water 
for one or two minutes, take two fluid- 
drachm* of lb# solution and add 10 minims 
of a 30-gTjiin solution of nitrate of silver; 
then pour the liquid repeatedly on and off 
from a measure. The image begins to ap¬ 
pear in one minute, and fa fully brought out 
in from five in eight minutes. Toward the 
end of the development the pyrugallic acid 
di’i'nlors and may be thrown away. If 
not folly brought nut by the first iipplfcutirni 
a second portion of the solution i- to la' 
Hoed. The pictures are fixed with plain 
hyposulphite if Soda solution, and afterward 
toned by any of the toning formulas. 

IV. Transparencies may be printed in the 
camera. The camera may be the ordinary 
uliding ramwtt with >i portrait combination 
jcriH of ;i inches diameter. A stop of 1J 
ii3i-]it--t aperture gun la- used when necessary. 
This Ictw requires the focus. to be taken Jn 
the extreme edges of the picture, tu give tin? 
required nhnqmaa all over. Place^tho camera 
at one end of a l>ourd four feet long, ami the 
wuiii' width as the camera; ami m the other 
end the screen carrying the squared lenses 
anil the negative j this screen, or i Hum inn- 
tuig apparatus, consists of a wooden screen 
with two dimlde-eonvex lenses inserted side 
by Hide, each lens being cut to a recta ngn lar 
shape of the sue of one of tin- pictures of 
the negative, the centre of each lens beLag I 
placed exactly opposite the centre of cueh 
picture; the focal length of each len* h 
twelve Inches. A ledge ami spring keep the 
negative in its ptace, and a mutt, which inav 
be of' any form, fa used to limit i;nd define 
the outline of the picture. A movable stand¬ 
ard, carrying two argand gaa-bumers, capa¬ 
ble uf adjusting to any height rind at rais¬ 
ing dlfttancre apart, i> furnished with a 
flexible lube, in order to convey a supply of 
ga-s to the burners. This description is for 


stereographie pictures ; for single pictures tt 
single lens and burner arc Used; with the 
?nis lump f ine foot behind the si-reen. Have 
the cap cm tin' lens, jsnd see that Imth flames 
are well represented in fn-us; then make 
the picture of one of the flame- overlap that 
of the other by regulating the distance be¬ 
tween the burners, ami you will find, an 
rcuiuving the cap, that both squares on the 
ground-glass are equally illuminated. Adjust 
the camera so that these two iHumiliated 
squares are exactly the size of the picture 
required, if h'uss ing tts, sharply a- possible, 
JHUl the apparatus will be in its proper n-.sj- 
tu.m. Having proceeded thus far, it will tie 
well to mark the position of the camera and 
screen on the hoard and to screw slips of 
wood thereon. *o as to enable you at any 
future time to place the apparatus ready fur 
work without having to go over ihe same 
ground again. Any collodion that will give 
intensity under ordinary circumstance* will 
succeed; hut if you wish for transparent 
shadow!*, develop with pjrogaltic and acetic 
acids on It. To print by daylight, place the 
screen eh wo to a window having a north 
tight. Dry plates for transparencies are sup¬ 
plied with lormuhe. 1 'Sl‘c IrvEi.) 

Printing in Carbon. {See Otrimu fVtwe**, 
and Is hex.) 

Printing in Colors. M, Nifipce do St,. 
VIlAot phfes thy following tUrectkinj for 
printing in certain color*; 

Red ewfar. Prepare the paper with a 
solution of nitrate of uranium, 24 grains to 
the ounce of water. Leave lEiv paper from 
fifteen to twenty seconds in this, solution, 
then dry it iu the dark. it in the 

pressure-fra me from eight to ten minute in 
aunahiuc. Wash it lor some seconds in 
warm water (120* F.), and then immerse it 
in a - dtttion of red priLsskite of tioUsh* 10 
grains to the ounce. In a few minutes the 
print will inquire a beautiful bln 4-red 
color. Wash it in several chunks of water, 
until the water remains perfectly colorless, 
and then dry it, 

flrmi pi for. Take a red print obtained 
as above described, immense it for a mi an to 
in a elution of nitrate of cobalt. Remove 
it without WLiahing, ami drv ffclHifmi a fire; 
it Will become green. Fix it by putting it 
for a tew second* iutn li dilution of sulphate 
of Iron, 20grains ta the; ounce, find sulphuric 
add l scruple to the ounce* Wash St ones 
in water and dry it lie fore a fire. 
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Viattt iWor, Prepare the- [taper a* in the 
Kii process. Expose it; wash it in vimn 
water, uml develop the im^ wiihasnluriou 
df chloride of gold, 2 grains to the ounce. 
When the print has Required a tine violet 
color, w:Lt>h It in several changes uf water 
and dry it. 

Blur aJ*n\ Prepare the paper with red 
pnMinte of potash, 100 grain*. to the ounce. 
Dry it in the dark. Remove the print from 
the pre-iure-frame when the shadows hove 
BOjllirtd o Light-1 due tint. I rimierse it ter a 
few seconds in n cold, saturated solution of 
bichloride or' mercury; wash it once in 
water, Uiul thru put il into a solution df 
oxalic arid, -aturated when cold, and heated 
to al*nit 1^*° 1’. AVash it three nr tour times, 
mid dry. (>5ee alsii Ch>-mivr ■ i Vj e la-tyjtc .) 

Printing on Mica. Tliirt plates uf mica 
(see Mien) have recently been introduced 
for printing with pigments (earbon prncess), 
I’irtw d with eolund gelatine in the ?atm- 
way as pigment pu|er. These mini pi me* 
are sensitised by immersion in a solution of 
bichromate of jn.ita.~b, .uni printed like cor- 
bon tissue, in printing the mica slide, eh A 
the pigment aide, should he turned to the 
negative, hy which means a picturg b pro¬ 
duced without the necessity of transfer. 

Printing on Textile Fabrics Tn print 
> m textile i. ilirirn M- 
Worth, of Paris, have given the following 
method: The surface of the material is to bo 
prepared successively with three baths, cans 
wing taken to seluutize only such portion- 
a* arc to he expMcd* and to dry the mute rial 
after each hath. The firxt bath consists of a 
mixture of-1, ti, ur 9 drachm* of a saturated 
solution of chloride of sodium (according to 
the intensity desired) with 31 ounces of dis- 
t ill ed water. The **rottd hatli i~ a aolut ion of 
170, 310 t or 4bo grain* of nitrate of silver in 
3| ounces of distilled water. The jimpw 
tion of silver depends upon the whiteness of 
the grinind; 10 per cent, for instance, for a 
light colored silk and 10 per coni. fur ll dark- 
colored. When the goods arc dry, after the 
second bath, they arc placed on a plate of 
ghi~~, coveted with the negative or drawing, 
then covered with another glass plate which 
is fa-toned on the ot her by means of screws, 
ami finally Mpo-ed to the light, either direct 
or -haded according to the intensity desired 
ti> bo obtained. The time required varies 
from five minute* _ to an hour. Th« third 
bath consists of 1 m, oHJ, ur 4t>0 grains uf 


hyposulphite of soda dissolved in 3J ounces 
of water, the strength us before being gradu¬ 
ated by the shade or depth of impression. 
The JasL tuuiipuktion is a thorough washing 
in rain-water, if the color should be too 
dark, it may be reduced by a bmlr of potas¬ 
sium. 

Printing with ETitro-Pmsaidea. Very 

good prints may In' made with (he nitro- 
pJTOsidcs by the following siin|.le 
file paper i~ floated upon ur weighed with a 
solution of the nitro-jirusside of sodium, 
dried. Wild expiisi-d under ii negative in I he 
pressure-frame, until a float inujtttttou of the 
image can lie |Hireeired; the paper i- then 
removed and phas'd fur a few moments in a 
bath of prota-aul pliuto Of iron, of the .strength 
of aboiLi HU gnun* tn i ounce of water. Ihe 
picture is immediately developed, and Is of 
a ilark-blue color, tbe lights and pan.- of 
the paper not acted upnn haviuga pink tint, 
which makes the picture seem rather weak 
and lint from want of contrast. All that re¬ 
mains pi be done is to wash lIic [.rim in 
clean water, which entirely remove* the pink 
tint and leaves the picture thoroughly fixed; 
and ns 41 Prussian blueis :i permanent pig- 
moot, the picture may be expected to stand 
the test of time. By adding various reagents 
to tlie water in which the print is washed, 
[he color may be greatly varied or modified. 
Gelatine paper flouted upon chloride of am- 
luonuini solution, lo grains to 1 ounce of 
water, then on a solution of nitrate of silver, 
10 grains to the ounce, allowed to dry, and 
finally on jhe solution of Ditro-prttsaide nf 
sodium, dried, and jirintcd uniter u colored 
drawing, w ill ^ faun a beautiful cofornl tujoyr, 
Like the nrigi/uti. This Image is latent to 
reflected light, but perfectly visible hv tnuii§- 
i n itted 1 ight; giv i ug some hope as ' t<. 11 ie 
ultimate production tij" the natural colon 
by photography upon [i:i[x-r. 

Printing-Frame. A wontlen frame with 
a divided, binged I met, firmly held down 
against negative paper when loaded, bv 
springs serving to bring negative and sensi¬ 
tive paper in close comact in order to obtain 
a sharp |>rint. 

Printing-Frame for Photography on 

Wood. Recommended, hy Charles Homan, 
who says: "'I usi> eh home-made printing- 
ffftnjct l find it very handy for porcelain 
pruning gmI many other things. 1 take aw 
ordinary ft hy 10 frame mid fa-ten a glass Eit 
the bottom. I fasten the glass in the print- 
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;b a slot 
fitl from 

:i >tr.n:k n f 
for other 


ing-frama with two little wcdg* - of worn] at 
the end of the glass. They hold it very 
(inn, and are easily taken out when you wist 
to 11*0 the frame for other binds of printing. 
On the top 1 iir :l triangular'shapcd piece of 


Ftn, icr. 


wood with hinges, making the point come 
at the middle of the frame, screwing a strip 
of brass the point for a -pring* 1 

fasten the block underneath with wax, so it 
can lie itken oil'. When you wish tit print 
a block ot wood, static the ncgatii r e on the 
plain glass with wax at the corn its. For 
printing on wood, it is often necessary to 
ose n reversed negative, which I get by first 
making a ferrotype, and whiten it with 
merettrv; then male a negative from it 
Printing-Emm. An apartment devoted 
tc making positives from negatives exposed 

Ft a. lfin. 


tc the light Tt should be -supplied with a 
printing-hr If, v. s is the -L*h of g&ss 
through which the tight enter*, kept in place 


hy h'Vik.i at c. r> is » window ^wingini; hack 
nnd forth by means of the hingts, \/ i? t mid 
fastened by the button e. f is thr window- 
cord. u r t ho drawer in which the seuriii; 
pajH? r is ke [4 ready i\n use. if is a d m w ■ ■ 
which the prints are sliijmd through 
ni k. The slot should he eovere 
the Eight l ts (hedrawer in which a 
paper is kept, and M a siruil I drawer 
k in da of paper, v e a re t he negnti ws road v 
fl * printing, to I* plated at v' after 
using, lire filling is June on a lujiteh, t. 
v i.s a door leading to the silvering and 
toning room.*, v is tin* fuming-box. w, a 
box in which old hypo soluiimi- arc poured 
to save the Waste : and X, a bench for general 
use, t 

Priam. Tii 1 * we] t- know n t h ree-*i J,-d gin— 
body in which light-rays ate refracted. For 
;iii‘ production u i reversed direct negatives 
u-cd in ihe mechanical processes the prism 
is screwed [u the objective in place of the 
front ring. It in made rectangular e:^ thj* 
purp..se; tiie plane of its hypnthentisc is sil¬ 
vered. It U centred in its setting. Usually 
it is lurnabh 1 , so tiiat objective and prism 
may lie turned :l round its. sms and fasten-. i 
in any jHHition. Xicii]‘* prism, diHipril by 
h i col from rale iiim-sp nth. is *o constructed 
that of the two rays into which u Ught-ray 
falling up. in cak-mm-soath w split only one 
jiassi^ through it, This my is polarized. 
Hucli n prism, eoiiscipiently, is used for pohtr- 
ixiriL r apparatus. 

_ Prints. Photographic positive impn *- 
-iiirii ip., .ii p-ir- r, gbi*-, or other stib-gaace*. 

Pnsittstic Analysis. The decomposition 
ol light hv the prism, by which the colorific 
ray n are separated and made to assume each 
it* distinct color and place in the prismatic 
8 ]jeetrttm. t Sr-e .SWtfju m ,j l, f ,,,■ ^ 

Prismatic Spectrum. Th, ■ .3,>red image 
produced by the decomposition of light bv 
tlic prism. Tin* original spectrum of seven 
hands of color was examined by Sir Iuac 
Newton, and that eminent philosopher found 
that a given degree of refranglbiiitv indi¬ 
cated a given i n] or, the color of a rav at 
once indicating its angle of refract Um. this 
law, however, will rmt -tund the test of 
examination. (See Light) 

Priam Stereoscope. An instruim-Lit for 
unitingbinocular picture* to he seen in relief 
by means of a single prism, and to be viewed 
by oue eye only. 

Proof, la photography the picture, nega- 
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live nr positive, produced by any of the 
phonographic processes. 

Pro to-Acetate of Iron. Dii&olve freshly- 
pTEci|utikkd protoxide or carbonate of iruii 
m acetic ucldf or add a solution of acetate 
or' lime to another of proto-.sulphjitq of iron 
und evaporate., out of Ceiniact with the air. 
Small, green* prismatic crystals are the 
r&Qlt 

Proto Chloride of Palladium. Proto- 
chloride of palladium i-s it brown crystalline 
nuts*, obtained by e vapor* ting the ttilra- 
iruiriiitic solution to dryncsw. By bent it 
loses it' water and Eurns black. Dr, JJrajKT 
recommends the proto-chloride of palladium 
for intensifying negatives, ami practical ex¬ 
perience has proved that lliineollndmn [h>-e- 
tirw cart bo intensified to dense printing 
ncgati vos. The proto-chloride is hold in 
Bolntkm, and the l«sc way to use It Is t.i 
dilute it eo the strength require/), and keep 
it in a glaw bath into which thepicture 
may Ik- plunged and left until the full degree 
of intensity is obtained. This is limited, and 
nu second application will incrfluc it ; on 
the contrary, it appear* to diminish it; hut 
very clear negative* are obtained in ht*i*:k by 
the one application. Tn succeed well the 
nitrate of sdver bath must be acidified with 
nitric 1 rede ad of ace lie acid. One ounce of 
pruto-ch lor file of palladium ought to make 
about Hit) ounces of intemdAer. It is also 
suggested as a toning agent in place ofchlo* 
riuw rtf gold, 

Proto-Chloride of Uranium. To prepare 
this salt, calcine nitrate of uranium in a 
email porcelain crucible furnished with a 
cover, at the melting-paint of tin. In an hour 
the nitrate of uranium is decomposed into 
a reddHh-yeMow mius which is to he finely 
pulverized and intimately mixed with diiuble 
its weight of woih! charcoal in a state of im¬ 
palpable powder. This is made into a paste 
with oil end formed into pellets. w!ii<ii arc 
calcined again Etr n closed crucible. These 
pallets are pi a fej in a tul>e of hard German 
gins- and heated to n dull-red heat, and a 
stream of tint'd vapor is then passed through 
the tube. The manipulation is exactly the 
EMt; as that lor proto-ch ioridf' of Iron. The 
chloride of uranium h found iti the cold jiart I 
of the tube in Little ma.--.-- of a very decided 
green color. This should Lh« weighed, dis¬ 
solved, and treated with caustic soda* or 
potash, as directed for proto-sulphate of 
uranium. 


Proto-Iodide of Iron. A compound of 

iodine and Ivon formed by dissolving 2 
ounce* pf imn filing :m>l d ounce* of iutjim? 
in-II pints of scaler, boiling in a 7-Lijni-1 1 ;ji!i 
until the liquiil t urns to a paEe green. Filter, 
wash the residue with :■ little water und 
evaporate tin' mixed liquors In an iron ves¬ 
sel heated to 212® F., to dryness. The proto- 
i 1 H-lide + nI iron is used in the (imphitype 
I{which see). 

Proto-Nitrate of Iron. This salt is f.re- 
nan-d by adding to imu filings, in a flask or 
bottle, dilate nitric acid. By concentrating 
the solution by very gentle heat, the salt will 
itvs utilise in green cryslji3s,which areinsolu¬ 
ble in alcohol, and must Ire preserved free 
from contact with utinot-pherjc air. It is 
u»d In photography, {See Proto-Sulphate of 
Irtm.y 


Proto-Nitrite of Mercury, It i- prepared 
by digesting mercury tn excess in nitric arid 
diluted with four time* Its weight of water 
until the acid is saturated; evaporate and 
Crystal I lzCj. leaving u globule of mercury in 
the liquid. By re-so-lution in water nv'itiu- 
1 tiled with nitric acid and spontaneous 
cvuporation the salt may be obtained per¬ 
fectly pure, ( For pliotogr&jdiic opplieaLion. 
see Mercury,} 

Proto-Sal is. When there are two oxides 
of the sllujl’ bast', high r, f which are saliluJ -I.-, 
isj naming the suits the term //ruto- is pre¬ 
fixed to tlif acid of the salt formed by the 
lowest oxide, 

Proto-Sulphate of Iron. Prepared bv 
adding to very clean iron liling* diluted sdf- 
phtirle Held, made by mixing 1 part acid 
with S of water. Tills salt en>taliir.es in 
the farm ot an oblique rhombic prism, of 
a pale bluish-green color. When exposed 
to the atmosphere the crystals lose their 
original color and assume a dirty-brown up- 
peanin-ce, hut they may be preserved per¬ 
fectly pun* lor a long period if kept in 
weM-.-toppe.rad bottle-. This -.alt mixed 
with the proto-nitrate of iron mav he u.-ed 
tor cbiiiiging tlie negative collodion proof 
to a poa it tve. 11 thou 1 1 1 be u*u J as fol fairs: 


Prato- Vuli'hiiEc Ot Iron 
UUSIlkd Water 
SJtnc Acid 


. Ill ETTlhu. 
, i nuroe, 
. 2 drape. 


Pour this over the developed and hied plate, 
being careful m»t to carry the rc-develun- 
inein tiN) far, A solution of this salt may he 
u 't'd fur developing images termed upon 
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fluoride or nitrstoof-il ver. A vn rv wea k so- 
] □ [ ion uns wers for tbIH f >JJ rpcwe. We cun ulna 
restore dork tone* V 1 (he positive proofs with 
the same solution. A negative nmdEjcd tre> 
dark by pi tlic add mav tie brightened by 
submitting it ton bath slightly con centra ltd 
with a solution uf proltosulphate After fixing 
With the hypasullipjrt* of smla and washing 
it with water. For developing negative*, 
mix 

Proto-Ekilphiitc dfirem + , . 35 grains. 

Tartar)* Add , . . . . jj w 

Mlric Acid . . . . .1 dinfi. 

Water . , , * , . I unnw, 

For positive proofs employ the solution of 
pro|o-su!phnte of iron mnde to the sp, gr. 

7 13 i m t" iwjiddle's hydrometer, and then 

brought up to 8° by nitric add. This solti- 
bon to applied in tine same way ss gallic or 
pyrogallic acid. In the choice of proto- j 
sulphate of iron, secure regular crystal-, of 
it paTr-prffn or nneraM^rcru -color, a* ihnse 
of :l t^ti-nh-fjrrn i contain mi excess of acid 
which renders them unlit for the purpose. 
By submitting the salt to :! heat of Iw* C. 
nearly all its venter of crystallization is driven 
oil', and it is reduced to a powder, easily 
soluble in water, having very little bulk. In 
till- form it is more convenient to carry. 
(Sec Tki'tfop^f and. Mt-dfvetojm %g.) 

Proto-Sulphate of Uraniam* An old-time 
developing agent. 

Protoxide of Iron, '['bis salt contains t 
atom of oxide to 1 atom of the metal. It is 
readily ptreipitiiitd from solutiom 1 of the 
pro to -salts &x jt white hydrate by pure 
alkalies, and as a white carbonate by the 
alkaline carlmnutesj both of which turn 
first green and [hen red by espuscire to the 
air. It formaproto-salte with acids. 

Prussian Blue. When a ferric salt is 
uddf d to potassium ferrocyanide a blue pre¬ 
cipitate of xoJttbrfr PrtfMUIfr blur is produced ; 
to this ferric chloride is added ami the ordi¬ 
nary commercial insoluble Prussian blue is 
produced. 

If blue print paper is immersed in potss- i 
dUiu^oTOffw w, Ufettead cf potassium ttrrid- 
eyoruV/e, a negative print is obtained instead 
of the Usual blue positive. 

Pseudoscope. An optical instrument, -u 
named on account of giving false perception.- 
of id! - M-emal uUeeto. Ir whatever 

points of jiu object arc nearest to seem 
farthest <4T r and tiinse farthest off to he 
nearest, and other more coin plicated and 


perplexing illusions ftre produced. The 
illusion k mswt fjctnmrdinarv, a concave 
surface, that of a bowl, appearing to be con¬ 
vex, and, vitv tvrim, a v mvex surface, a- chat 
of u globe, concave. It U formed of two 
rectommlar prisms, interposed between the 
evr* ami the object, in such position* that 
the ajfii of light from any object in front be¬ 
ing refracted at the first surface*, then re¬ 
flected internally at the hacks of the prisms 
and again refracted at their second surfaces, 
will enter tins eye- in reversed positions,and 
thus the relative jwwitinns of the rays will 
be inverted. 

Fsyc lira meter. A n 3 n- 1 m men t i ■ ■ r m eu>- 
tiring the tendon uf the aqueous vapor in 
the atmosphere. 

Pyramidal Composition. The engraving i - 

frr«n Barnet's famous JEawy jt m _lr/, and rep¬ 
resents a form of composition much used in 


Em. ns. 



grouping, A e-1 mpee i ti on i - rn >t on Ev a rrenged 
into pyramidal fnnu, but its component 
parts may be divided into smaller pyramid^ 
thus showing that the principle is" carried 
out by The inner as well as the outer linen, 

PyrocatediLa. Cktochol; oxyphenie add. 
L\i I jOH),. Brown nr coloifess transj^r- 
cot bare, very soluble in water, alcohol, ami 
ether; reacts slightly add* Used in alkali 
development. 

PyropHic Adi This acid Ls obtained 
bv h siting gal lie acid, or pulverised nut- 
i L. r :iJt^, in n porceUin Ej^sin or cop, ■covered 
over with a glass bell. Crystals of pvrew 
pdllc aciil sublime upon the walk of thr- bell. 
[: k n-cessary f, control rhe heat under 
^vT to prevent the decomposition of the 
avid. Pj'rogallic add is very soluble in 
coU water and in alcohol and ether; the 
solution decomposes and turns brown by a- 
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posure in air. ft gives an indigo-blue color 
with probwuljjlutf of iron, which changes 
to. I art ifreen if any persulphate be present 
Although t^tuud an firid f this tm balance in 
strictly rttufmf; it doet not. redden litmus- 
ptijH-r and forms no suits, The udditiori of 
poti&li or srula decomposes pvrogullic acid, 
at the saute time increasing the attraction 
If>? oxygen. The compounds of silver ami 
gold are reduced by pyrogollic acid even 
more rapidlv than by acid, the redu- 
ring agent absorbingtheoxygen and becom¬ 
ing converted into carbonic acid and a brown 
matter insoluble in water. Corn mere ial 
pymyallie arid is often mnta minuted with 
cmpyreuniatic oil, and also with a black, 
insoluble substance known n~ mctai/attic add. 

Pyroyal lie add is used as being superior 
to gallic acid for the development of photo¬ 
graphic pictures. The developing solution 
was originally made as follows, for negatives ; 


fyKSgutSSir Aula 
riysiflUSwvIjk Act tic AdU 
tUaUlitHl wmer 


. 3 cramp. 

. E rlmcau. 
. 1«MUK. 


For positives: 


Add 

Nitric Acid 
Water 


2 trains. 

1 a me Ion. 
I ounce. 


Tliere are many modifications, It cannot 
be used far developing without ace tie or 
nitric arid, the use nf arid being the prin¬ 
cipal resource in obviating cloudiness of 
the Linage, It I- adapted for collodion, gela- 
tine, and paper negatives. If the ordinary 
.mwgailie-yL-iij developing solution be kept 
for Blimp time, it become-, brown. In this 
state it will still develop the image, but is 
h’ss likely to give a clear and vigorous pic- 
tup-. .it solution of pyrogcl lie acid in neetic 
acid will keep for many weeks,, And may be 
dilutee! with water iu required for use. The 
arid solution may be 12 grain* of pyrotfallLC 
acid to 1 ounce of acetic acid. 

J'yroaraHoL t 'J I, ■OH),. Pvrogai I ic nu-h I; 
pyro, Tri hvdroxybeuasetic. Py'rog-a I lol, gen u - 
rally untied pyrqgnllie acid or “ pTioJ' is ob¬ 
tained l y beiddnggallic acid to 4&Q“ F,. when 
it i* decomposed and the pyrogullnl is con- 
densK'd in thin lamellar ery.-t:is-i lulled to¬ 
gether, Pyrogallol is white in eolnr; readily 
soluble io water, alcohol and ether; in pres¬ 
ence of an alkali its action U that of a 
pomndW reduce r of the salts of silver, upon 
which property its use in photography de¬ 
pends. It dnM-s not turn blue litmus red, and 


Is bicror, not sour to the taste; hence pvn>- 
gaiinl is not reckoned a true Ac id by ebcml^ts. 
Aqueous solution* of pvrognUo'l aim tract 
oxygen from the air anil discolor rapidly, 
losing their mind lie power thereby, to 
preserve pyro^allol in solution, and to'njmrrJ 
its deeom position the addition of ritric- avid, 
sulphite of MHla, or metn-bbiilpliate of potash 
is advised. A grain or the latter to eseh 
oh nee of hyjHs solution acts as au excellent 
preservative. 

In 1 85p Iricbig Hqggpsted the Use of pyro- 
galloi J 14 a developer lor wet collodion pUtea, 
and although iron prutoeulpjiate superseded 
it for this purpose, it in Mil I u-rd to re-develop 
(strengthen) the negative image in that pr«- 
i also used with ammonia as a 

developer for tannin piatt*.; »od when gela¬ 
tine dry plates were introduced. It was found 
tjnit pyrngflllol tuas at "lire the most power- 
rul and developing ug&jtt ayjiU- 

for plaites* SiueL- that time it hm 
he Ed ilit- first place among dry-plate devel- 
oilers, although latterly the |Hi]piilarltv of 
the more modern agents, such a* amidol, 
eikonqgen, hydrotjuinone, rind nuriol threat- 
<ms ite suprimiiic v, lSim- jymjaitk J.-j'J, also 
iktetoptr* mid Det'dopturnf.) 

Pyroligneous Acid. Impure acetic acid 
obtained by the destructive distillation of 
W(wk 1 m close vessels. It i* u-ed for the 
pr oduct !tin of pure acetic arid. 

P^roLigneous Spirit, Also known us 
pyroKviic spirit, and wood alcohol, \ fluid 
resembling alcohol in many respects, but it 
belongs trj i be me the] series. Jis use [ E , the 
manufacture of eollodioa urivs from iu 
presence in « methylated spirit" 

FT T G3tyleno + An orange-red ervstulline 
-ufistuuee obtained from pyroaryi ic spirit bv 
fidding potash water, pressing the- i.r rii - 
tate, washing with cold alcohol of up. gr, 
o.jvtb, and crystal tiring from luillnz ideuhol. 

Pyroxjf lin iGuD.-C^ttcui^ This ^ub- 
stance t* paper or cotton which ha» been ■ 
altered In cpmpo^itioii and propertica by 
! ea tment with itiong :v ■ i > ] Both cotton 
mid paper are, chemically, the same. They 
uoiisisi oi fibre* which sire (bund, un amily- 
*®» to have a cans tan t composition, c.uiiairi- 
■ ng ihn-e rieiui nury bodies—carbon, hydra- 
^•‘ri, anil Osjr^n —uni ted together in fixid 
proportions To this ttnnhinatlrm the terni 
h'jHtn or orfhtlo* t has been, applied, (.VIlu- 
mjsc is a definite chemical compound, in the 
*uuue sense u* H-iurcli or sugar, jind conse- 
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fluently, when treated with various reagents, 
it exhibits property* peculiar to itoolfl li 
is insoluble in liquids and also in dilute 
acids, hut when acted upon by nitric add of 
41 certain strength it liquefied and 
Mftien a body dissoivtas in nitric acid the so¬ 
lution is not nadiUy of the same nature a a 
an aqueous sub] linn ; and -n iai Elds case the 
nitric acid i a parts oxygen Gnat to chi' cotton 
and afterward dissolvi-s it, if, instead of 
treating cotton with nitric acid, a mixture 
of nitric and sulphuric acids in Lertuhi pthi- 
{portions be used, the effect is peculiar, The 
fibres contract slightly, but undergo no other 
visible alteration. Hence wo are at firm 
disponed to think the mixed acids in effect- 
md. Thia idea, however, is not correct, 
since r»n making the experiment the proper¬ 
ties of tin,’ cotton urn feu ad to Ise changed, 

I f- weight ban been i neremted i >y more t] tan 
uac-half; ft h^Ls become soluble in various 
liquids, such as acetic ether, ether, and alco¬ 
hol, etc., and what is tiuum numrbbie it no 
longer bums in the air quietly but czpfgde* 
on tlih|- application of ftnrnc, with more or 
less violence. Thin change of properties 
clearly shows that although the fibrous 
structure of ihe material i» unaffected it Li 
no longer the same substance, and eon*e- 
fj.ii teitlv eheniUna have ass i gried i 1 a d i fllrent 
inn me, vis., pyrWTifJin. To produce the Jw-j- 
euliar change by which cotton u converted 
into pyroxylin lioth nitric and sulphuric 
acids arc, as- a rule, required; but of the two 
the former is iIih most important. On ami’ 
lyr.ing pyroxylin, nitric acid, or a body anal¬ 
ogous to it, is detected in considerable quan¬ 
tity, but not sulphuric acid. Tiie hitter 
acid, in fact, serves hut a to ru |K>mry pu rptisc, 
vit, to prvi'fiit thr nit fir tirid from <ii Wlcin r/ 

/Ac pyroxylin, which it wonldhe liable to do 
if employed atone, T3 1 c so I ohu ric aoi d pre¬ 
vents thy solution by removing water from 
the nitric acid, and ho producing » liigbnr 
degree i>f concentration; pyroxylin, al¬ 
though soluble in a dilute, is not m in the 
strong acids, um| hence it is preserved, Tht [ 
properly possessed by oil of vitrird of re¬ 
moving water from other bodies b one with 
which It is well to lie acquainted. A * imply 
experiment will serve to illustrate it; let a 
■trialI vessel lie filled to about iwotbird-, 
with nil of vitried sad set a-lde for a few 
day.-; ut tLic end nf thatrituy,ind especial I v 
if the atmosphere in* damp, it will have 
absorbed i-efficient moisture to cause it to 


flow over the edge. Now, even tlieslrr,ng«t 
reagents- employed in cLcnibtry conbiin al¬ 
most invariably water in greater or less 
quantity. Pure anhydrous nitric acid is a 
white, s<ilid sultifanee; hydrochloric acid i& 
a gas; and the liquids .-old under the-se 
mum?* are merely MfutiQn*. The effect, then, 
of in i a Eng strong oil of vitriol with aqueous 
nitric add is to remove water in proportion 
to the amount used, and to produce a liquid 
crintiLing nitric acid in a high state of con- 
Lcntration, and sulphuric acid more wr tew 
diluted. Thi* Liquid is nitro-*uIphut-ic acid 
employed in the prcjKLration of pyroxylin. 

Very Mam after the first- aiunmni'cnteitt nf 
the discovery nf pyroxylin mrnt animated 
discussions arose among client ist-- with re¬ 
gard to its solubility and general profu rtiys, 
Some spoke of ll "solution of gun-cotton in 
ellier/ 1 whilst others denied its solubility in 
that ]iu‘nslmum ; a third class, by following 
the process described, obtained a substance 
which was not explosive, and then'll,re uould 
scarcely be termed gpn-eotton. On further 
investigation some of these anomalies were 
cleared up, and it was found that there m-re 
wfr/ies of pyroxylin depending mo inly 
upon the degree of strength of [fie nitio- 
sulphuric acid employed in the prepa¬ 
ration. Still the uhje* !, was mW-are until 
thy publication of researches by Mr. E. A. 
HluIow. ^ These invudrigations,' conducted 
in the laboratory of Kings College London, 
Were published m thy Jtittmu/ <>/ the i Vwri- 
e.tt ,S odd if. Pyroxylin 1ms been sometimes 
spoken of ids a unit of nitric acid, & nib-fife 
»/ tip/tin. This, view is, however, erroucous 
since it cun be shown that the substance 
prL- Qt is nut nitric acid, although analogous 
to it. It is thy peroxide of nitrogen, which 
I’ intermediate^ in composition between 
nitrous acid [XOJ and nitric neid (NO.). 
Peroxide of nitrogen i.\Uj b ;L gnteous 
Ihm fv of a dark-red color; it posse-ru^ uo 
add properties and b incapable of farming 
a class at suits. In order to understand in 
wlisn state this In kIv is combi msl with cotton 
tilirc to firm pyroxylin. St will be iiecco* 

-arv bo study the laws emubinaiion (sett 

r'■«j^r'j'i/ji^ Mr Hdddw hat^ ^tioeeeded 
in cstahlisbing four diflbreat substitution 
compound^, wliirli, ju no distinctive no- 
raenciature has l^eu at present jirapused. 

Ik termed componrids A, A, and D. 

* impound A i-itlie must explosive gun-cot- 
tun, and contains the largest amount of per- 
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oxide of nitrogen. it dissolve* ml# in ®r- 
fir riher, smd i* left in eviipcimioiuw a while 
powder. It is produced by tliu strongest 
iii tro-sulphuric ncid wliicb con be mode. 
CvtujXfUtirf* B and *' either separato or in a 
state til" mixture, Eh mi ike soluble material 
employed by the photographer. They both 
dissolve in acetic ether, and alw in a mix¬ 
ture of ether and alcohol, The hitter, viz,, 
(\ ulna dirsoLves in glacial acetic acid. They 
are produced bv it nitro-sulphuric acid 
alighly weaker toJtii that Lined ft>r A f and 
contain a smaller amount of peroxide of 
nitrogen. Compound !> Trembles what ban 
been leraenl syloidin — that in, tlie -ubsmncc 
produced by acting with nitric acid U^hui 
a torch, It eontaias less peroxide of nitro¬ 
gen than the others, anil dissolve* in ether 
suvd ah. iih■ I, and also in Hectic licid The 
ethereal mint ton leaves on evaporation an 
* opaque film, which is highly c<anbustiblc 
but mit explosive, By bottling in mind the 
properties of these compounds, many of the 
anomalies complained of in the manufacture 
of Etm-OOtlon disappear, if the nitro-sul- 
bttric aeid employed is too strong the pro- 
net wilt lie in*" In hie in ether. whiM if ft is 
tiwi weak the fibres are gelatinized by the 
acid and partly dissolved. To prom re uitro- 
muriattc aeid of the proper strength m more 
difficult than would at first appear. It Is 
easv tn determine an exact formula tor the 
mixture, but out so easy to hit upon the 
proper proportions of the acid* required to 
produce tiiat formula■ and a very slight de¬ 
parture from them altogether imxliM the 
remit. The main difficulty lies in the m* 
ttrrftlih *fi-fntjih 0 / rffmmemUU nitric arid. 
Oil of vitriol is more to he depended upon 
and lias ll tolerably uniform epeclEie gravity 
of 1.83C; hut nitric acid is constantly liable 
to variation 1 hence it become* necessary to 
mate .L preliminary determination of its 
real strength, which is done either by taking 
the specific ptlty and referring to table*, 
or, better still, by h direct analysis. As each 
action of sulphuric acid removes only a 
given quantity af water, it follow* that the 
weaker the nitric aeid the larger the amount , 
of sulphuric which will be required to bring 
it up to the proper degree of concentration. 
To avoid the trouble uttraeiHIv attend urn 
upon these preliminary operation*, many 
prefer to ILSC, in place of nitric arid itsell", 
one of the suits formcd by the Combination 
of nitric acid with an a Ik* line base. The 


composition of these salt*, provided they 
arc pure and nicely crystal I izi* I, can he de¬ 
pended Lipou. Nitrate of potash, or Hfdtpetrt. 
contains a single atom of nitric acid united 
with one of potash. It is an anhydrous salt 
—that is. it has no water of crystal 3 bad lcui. 
\i hen strong sulphuric acid is poured upon 
nitrate of potash ill a state of line powder, 
in virtue of it- superior chemical affinities 
it appropriates to itself tUc alkali and liber* 
ate* the nitric aeid. If care be taken to add 
sufficient excess of the sulphuric acid, a so¬ 
lution is obtained containing sulphate of 
jMA.yli dissolved iu sulphuric aeid mih! free 
nitric aeid. The presence of the sulphate 
n| potash {or more rtrictly speaking, of the 
bi-sulphate) doe* not in any way interfere 
with the result, and the effect i* the same as 
if the mixed acids ihemselve* had been 
used. The reaction may be represented : 

Nitrate Of potash -|- sulphuric aeid in ex- 
ff-.- -= hi sulphate uf potash -5- nitro-suEplmric 
aeii l -— Hardwirh. 

Among the imnirrotfs formula; for making 
pyroxylin are the following: 

I. Procure nitro-eutphuric acid, *p. gr. 
1.42. Put soliiv Inti water into n pienlbih, 
mid put it iiiion a stove in itn open Hpaee nr 
out-lb»u*i\ Put 4 dnidouncisi of the acid intc. 
a basin and set it in the dish of hot water; 
then iimwikttdn t U[l ^ before the aeid gets 
cold, put into these, in -unatl quantities at a 
fine, Sft grains of the 3n?st cotton-wool, pre¬ 
viously pulleii out into Hal pieces, ritir it 
about well in the acids tor live minutes with 
a pair of glass rods. Then quick tv throw 
away the aeiil* and put the gun-cotton into 
a pall of water ; wash if well and quickly, 
and change the water stdoren times; wring 
out the gun-cotton between vonr bands. 
IsLstly, Icq it soak in watertttvnty-four boon; 
then pull it ont aud spread it to dry sponca- 
neou-ly upon ji piece of whiff paper. Be 
particular that the acid i- sp, gr. 1 . 42 ' other¬ 
wise all will go wrong. 

II. In a wule-mouth stoppered bottle intro¬ 
duce 14 to 17 on n cos 0 f sti I phuric aeid; add, 
in several portions, 1-140 grains of powdered 
saltpetre- then 02 grains of line cotton in 
-mall quantities at a time. Allow the whole 
tn soak for alumt ten minutes, stirring con- 
-timi ly; then wash in eight or ten elianges 
ut water, and dry as before ibrcctcd. 

III. Mix in a M r ei1gwood bariin, 20 ftuid- 
nunces of sulphuric aeid, sp. gr. I.S40; 12 
«“tiitcvH of pure nitrate of pota-h in jaiwiicr, 




315 


QUIN 


QUAL 


stirring alnuit one minute; then quickly 
immerse JS d Ettehm-s of best cs tried nolioii, snd 
stir it thoroughly, Cover it up with n piece 
oi gtafl^nud let It ratten Of twelve minuter 
Then turn it out into a large quantity of 
water, ami ffluie it to distribute iucif quietly 
therein. Wash it ill water, frequently 
changed, until no traca of acid is perceptible; 
finally dry it by extending it loosely over 
bibulous paper. 

IV. .Mix hi the same manner aa for 1 1 1., 7 
fiiiubiunei-s of nitric acid, sp. gr. 1.431*; 6 
fluidemnoes of sulphuric acid, sp. pr. Lft-tb. 
Cut into strips 1 ounce or more Swedish al¬ 
tering paper and iniinrrw the strip?, one by 
one; cover upas before; within half an hour 
lake out ll - 111 ;l!I piece frmn the tniihti', quickly 
wn,s1i und dry u, und try it- solubility in 
alcohol a Hit ether. If mil ^uffieienllv soluble* 
let it remain ten minute* longer, and again 
try. 

Q. 

Qualitative Analysis determines die 
quality ur nature of the SnEredieiits ul a, 
compound without regard to the quantity <»i 
each present 

Quantitative Analysis i- that branch 
of practical ebemi.-t.ry which treat* of the 
pKX'is-cs by which the act mil quantity of 
anv iumstituci] t inacompoimd in determined. 

Quantitative Tesrfcmg of Silver Solutioas- 

Tht? amount of nitrate of silver contain in I 
in solution* of tiutt *alt may he estimated 
with sufficient delicacy ihr ordinary photo- 
graphic operations by the following rumple 
f ifi *ce*s: fake t he puir. c ryntal Li/.ed eblornic 
of sodium, und cither dry it strongly or fu?e 
it at a moderate heat, in order m drive oil 
any water which may be retained bchrw-ti 
the iutemtiefei of the crystals; then dissolve 
in dEst lied water, in the proportion of H| 
grains to ti kliiidijlnu'i-.’. In this way a 
standard Solution of anlit is fanned, each 
drachm uf which (mntaimug slightly more 
than £ of u grain of salt} will precipitate 
exactly § a grain of nitrate of silver. In 
order io use it, measure mu exactly I drachm 
of the hath in a minim measure, and place it 
in a J-ounce stoppered vial, taking care to 
rinse out die measure with a drachm of di— 
tilled water, which is to he added to the 
former; then pour in tliesalt solution, in the 
proportion of I drachm tor every -I grains of 
nitrate known to br pftteni in an ou lice 01't] ie 


bath which IS to be tested; shake the nui- 
teotn of the bottle briskly, until the white 
curds have perfectly separated and the super? 
natam liquid is clear and colorless; then add 
frt>sh iKirtions of the standard solution by lit) 
tni n imj i Hi time, with constant shaking. 
When the last addition cauats un uriil’hir**, 
read rdf the total nuenbar of drachma em-' 
ployed I the Iasi half-drachm being snh- 
tmeted), and multiply that number by four 
fir |li l 1 Weight in grain- of the uitrail- of 
silver present in an ounce of tlie bath. In 
this manner thu strength of the bath is indi¬ 
cated within 2 grains [o the ouucc^or even 
to a single grain if the last addition? of 
standard salt solution be made in proportions 
of lh instead of ‘10 minims. tklp poring the 
bath to be tested is thought to contain about 
35 grains of nitrate to the ounce, il will he 
convenient to begin by adding i» the inuus- 
urnil drachm, 7 drachm? of the standard 
soluEion ; afterward, as the mitkirn■ find 
precipitation become les- marknl, tho pm- 
i 'e.k-i in ust tie hi rrEed i m more eauth mslv, stud 
the bottle shaken violently for several min¬ 
utes, in order (o obtain a clear solution. A 
few drupH Ilf nitric add added To the nitrate 
of silver faciUnite? the deporition of the 
chloride; hut care must he taken that the 
-ample of nitric ad'] employed is pur,-and 
friM 1 from chlorine, the presence of which 
would cause a ei error.— Hurdtsinh. 

Quarts. A mineral; long, beautiful, six 
sided crystals; very iuinl and transparent; 
a? sharply defined as glass, allowing even the 
3 ili>>t refrangible rays to pass, which renders 
it pspcciillv ^rvicwlt lor H'lises for photo¬ 
graphing the ultra-violet spectrum. 

Quicklime. Quicklime is of a pure 
wliiio color and earthy aiiptsirance. It cor¬ 
rodes iinifiHLl m iicl Vegetable trtlbshUUrs ; ha¬ 
il burning. cMinting taste; attracts moisture 
a Eid carbonic add rapidly from the atmos¬ 
phere, and is easily reduced to powder. It 
i- ohtui msJ by exporting to a rod I lent car¬ 
bonate of lime, by which means it- carbonic 
acid is expelled, White marble yields the 
best and wmt Mine, 

QcickailveT. ffk-r Afrrritnf.) 

Quick-Stuff. A Torm ajipliid to the nccel- 
crating compound? used m the duguerreau 
process. 

Quinine. A white, odorless, hitler, fusi¬ 
ble. ami crystal 11 smlilc alkaloid, discovered 
hy Pc Hi tier and Cavcntou in cinchona hark. 
It i- most readily obtained by precipitating 
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o solution rtf the sulphate or disulphate by 
Huinuiliiu, am I washing ulld lin ing the pre- 
ri 111 into. By elution i n nlco boll, sp. gr. 0. Sl j, 
and -imam ms ms evaporation, it may he pro¬ 
cured in * ■rj'rtiiils, Crystals may also Ijv rdn- 
miiicd from iti solution in hot water by 
am mimia. 

Quinine , Sulphate of. P n.- [ ul ml I iy I mi ] - 

mg bruised yellow u in eh mm bark, 7 pounds 
in (ill plume add, -l ounrea, 7 drachms, di- 
lutdl with ij gallons «jf Water; lioil one hour 
and dmin ; repeat the boiling :i second time 
Ibr one hour, with si like quantity of add 
and water, and again strain; next I mi l the 
Ixirk in % gallons of water and strain. To 
the mixed lk|ttors mid m«bt hydrated oxide 
of lead nearly to saturation; decant thi- super¬ 
natant fluid, and wash the sediment with 
dJstflled water; I Hilt down, the liquor Jbr 
fifteen llilirnlri and strain ; then precipitate 
the quinta by solution of ammonia and wash 
the precipitate with cold water until alka¬ 
linity i* imperceptible; saturate what re¬ 
mains with sulphuric add, J ounce, diluted 
with water, digest with ariiiniil charcoal, - 
ounces, and strain. Lastly, the eharooul 
being we]3 washed, evaporate the mixed 
liquors timt crystals may tbrni- 

Miljiv very curioti* photographic phenom¬ 
ena have been found by experiments with 
sulphate * if quinine. In order tn gain a cor¬ 
rect notion of the photographic value of the 
“invisible" chemical nty*v a* compared with 
thane which are associated with the upper 
colored snares a simple phtn i> to select 
some medium which pcwM&af* the property 
of a&*t>r&wif one set of rays and ot permit- 
ting the other to pa-s, ; so that having lifted 
them out, ns it were, the one from the other, 
we may be able to deal with each separately. 
Sudi it medium is distilled water holding in 
stdat ioii a large percentage of the Mu/pkatro/ 
(jiiitiine* A sol ut ion of tis sulphate -ril qui¬ 
nine immediately strikes the mot casual 
nlr,-r rv, r . 1 - licing in -i.irm w:.y different 
from ordinary liquids; it is perfectly color- 
Its? and transparent, like water, but has a 
peculiarly silvery ajid blue tinge, when held 
in certain j awl lions, hence it is emr to im¬ 
agine that rays of white light are modified 
by pa-sing tnrongh it. The nature of thi=•■ 
luodificatioo L* tts follows: The clean-utury 
colored rays are all transmitted, consequently 
the fluid appears coltirUu, but the ntQ*i re- 
frungihlr fho miry if nut* lire abaOrbOii. The 
wJdte light which pusses .-till! possesses a cer¬ 










tain amount of c In - 11 l lcji l action, but it is of 
thut feeble kind which belongs more exclu¬ 
sively to the visible mys. To illustrate the 
relative value of the vitlhh and iittiribf? 
actinic rayi*, it has been found that n picture 
upon Imfinidizfil follwiion requires, when the 
light has been previously silted by solution 
of sulphate of quinine, on exposure of forty 
BiinM tr#/ upon itdized collodion, without the 
oil iniue, four m in e/rs r T he re lore (eoppos ing 
the sensibility of the two sample- of collo¬ 
dion t u have been equal}, by the employ¬ 
ment of all the rays the image wjls formed 
in exactly a tenth part of the time required 
when only the colored mys were used; in 
other word*, the invisible highly refrangi* 
ble rays which affect both bromide and iodide 
of silver alike, proved to he ten times more 
energetic than the colored chrioical rays 
which decompose the bromides of .diver 

pro|..ortirpmiti fy .re. Applying this to :li.e 

proauctian landscapes by means of ■ ■ ho¬ 
lography, uiiat, it may be'ashed, would be 
the amount of effect produced bv the green 
color of foliage, on compared with that of 
the utliLr rays rif white light? In point of 
fact, the picture might be taken ten tim *j 
w<r, or thereabouts, by all the rasi con¬ 
joined, before these color rays would have 
time to impress themselves. 

Sulphate of quinine has iJie singular 
property of impressing an image of itself 
Upon a sheet of paper in the -din'k. If yon 
write upon a sheet nf |ia|sLT will; a solutiun 
at' siiljdoiu- of quinine, expr.-u ic for a short 
time to the sun's ruy?, and then pres.-it u[am 
jumtlicr sheet of sensitive paper in the dart 
rlu sinue liiJiL', after removal jl will be lirund 
that the writing W been faithfully copied. 
(See Fh<rf»-Ph<y*i >/j or ttoenv„) —E if. Sn> 

Quinolin. (J-k a e ftytniarj) 

Quinolin-Eed. .\ mixture nf quinalin- 
n d Hu * I cynnii iL-bltii' is uhiLii liable rmnmt-r- 
ciaily os Azntito- (which so,-). Employed in 
ortliochromatic photography ti- a -h■ ttsitir, 

Quinoi- 1 .S'c // ly uiir on if .) 

Quinol Intcnsifier, Jn l8SB.Cnpt.Hubl 

recommended qutno! (hydrequiuoite) for Iji- 
tetwifj'ing eollodion m , gutivt‘s, giving the 
following formula 3 


A. gained {HrdrcH^qEnoiiicj . 
tV.il,-r .I*'** 

B. Nltnib of Biw , 

Water ..... 1 

For Usu mi x 3 ouncre of A to 1 


m partv, 

<i ■■ 

tatn w 

1 poo 

SO part& 

ounce af B. 
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Rack or Plate-StitMil, Used in making 
dry platfei, A in a piece of wood to whicfi 
the support B and the two legs 0 imd ("are 
glued. The support U has one dweu peg; 1 
which slide up md down with enae. A 
spring, K, should he sanphcd to each peg. 
On the two legs f and Cr are twelve notches 


Kin. i‘o. 



corresponding to the twelve pegs. A hook 
is supplied at F for hanging the apparatus 
upon the wail when the plate* are ready to 

drv„ 

Back work. Rack and pinion ; arrange 
roi'tius in objective and camera, admitting 1( f 
exact focussing by means of micrometer 
.htow* nnd rod, 

Radiation, Tile distribution or throwing 
off rues of light from luminous bodies. 

Radiometer. An instrument measuring 
the^ actinic power of ligEit, A radiometer 
devAcd by Mr. Grotkes 1 b of the form arid 
si^e of a large swan’a egg h and made (if blown 
glass. In the centre is a pedestal of the 
name substance, and rising lialf-wuv up the 
egg. Another pedestal ri esc ends from the 
fop and moots the lower one to within iboot 
an eighth of uu inch- The two ends of these 
pedestals are hollow tor nho ut a quarter of 
;lo inch ; the pedestals arc employed, the 
lower one to support, the upper one to hold 
n light steel axial, to which is attached u kind 
of windmill sail, made of four pieces of 


very thin mieu, a quarter (if ms inch square, 
and of exactly the same weight; one side of 
the mica i- painted black and the other is 
silvered. Thi- kind of four-sail mill is 
placed in perfect equlibrium between the 


Flu. 171. 



two pedestals -ir pillars, a vacuum is then 
obtained, and, what is extraordinary, if the 
apparatus be placed in sunlight, it will re¬ 
volve with astounding rapidity; if put m 
the shade, it wilt turn slowly; if in thedark, 
it will remaIn stationary. 

Raisin Extract. It i* found in natural 
combination in the common raisin or dried 

liapidity. Tin.* greater or less rapidity 
with which a lea* produce the picture within 
the sensitive film depends mainlv on the 
opening and focal length of the'lens, ft 
may he determined by dividing the square 
of the opening by the square of the focal 
length. 

Rapidity of Letiw i. A term by which ta 
denoted the greater or tws amount of time 
which a lens require* to allow the light to 
produce a developable image upon the sen- 
srtivc plate. Rapidity depends chiefly upon 
the working aperture of the lei», which In 
turn depends upon the gloss and manner of 
construction td the tens. For instaatuneana 
or rapid work a leu* should he used with & 
large angular aperture. The newer forms nf 
lenses are, generally speaking, more rapid 
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ihmi the old forma, on iH'etmnt of the pin.*? 
employed in their volistruction mil their 
improved lorm, 

R&y. A line of light, or the right line 
BUpp«MSd to he il^iuribinl by ll particle of 
Eight;: a collection of parallel ruvs constitute 
aieuiw ; a collection of converging or dLver- 
P i T1g rav -.or' ‘nr 1/ ii.J' !igh t, iSs l /, itjhL) 

Reading-Glass Stereoscope. U we take 
a read!np-p!«-■--+ whose diameter in not los 
than, l!, inches* and look through it with bculi 
eyes a! a binocular picture in which the 
npht-eye view U on the leti hand, is nil tb-e 
left-eye view it? on the right hand, as in tin: 
ovular riertiweope. we slutl t see each picture 
doubled, and the degree of sepi rat ion is pro¬ 
portioned In the d isiuncy of rJit- picture from 
the eye. If the distance of the binocular 
picture* from each other is Rnall the two 
middle image* of the four will In* tin Lied 
when their distance from the leuais not very 
much greater than its ducal length. With a 
nnding-ght!-.- 4i inches. in diameter, with a 
focal length of 2 feet, binocular pic ture.*, in 
which ilie distance in similar puts in mu? 
inches, are united without any exertion of 
the eye* sit the distance of 8 feet. With the 
&ame reading-glass, binocular picture* at the 
usual distance of 21 inches, Wi’l be united at 
slu ili^taiii'C of 2j nr even feet. Ir we 
advance ike reading-glass when the distance 
is 2 or 3 feet, the picture in relief will he 
magn i li 11 1„ but, though the observer may nut 
re it i iv it, ike separated images are not kept 
united hv a slight converging of the optic 
axk Although the pictures an’ placed rio 
far beyond the anterior focus of the lens, 
they an- exceedingly distinct. The distinel- 
ne*' of vision is sufficient, at lesist to long¬ 
sighted even, when the picture* are placed 
within lti or IS inches ot tin* observer—that 
ir, 0 or 8 inched nearer the eye than the 
anterior focu* of the lens. In this cose we 
can maintain the union of the picture-, only 
when we begin to view them at the distance 
of 2i or 3 feet, and then gradually advance 
the Ten* within li! or IS inches of the pat.— 
tore* At considerable distance* the pie- 
ttires are most magnified by advancing the 
lens while the head of ike observer is sta¬ 
tionary. 

Reads Gutta-Percha Process. This i* a 
process in which gutta-fnuvhtt is substituted 
for glass. and La ike invention of the Rev. J. 
B, Riark Dissolve gutta-percha in benzole 
or ddcirofoniij 30 grain.* to the ounce, by 


immersing the bottle containing the ingre¬ 
dients in hot waiter. PoUr this solution 
upon a piste of gin-*, draining off"the cxei^s, 
nod dry quickly by holding it over a spirit 
lump, or some other source of heat. The 
| film adheres perfectly to the glass, and it 
has no tendency to separate from il on sub¬ 
sequent immersion in the nitrate bath if the 
edges of the gins* are roughened; but if, as 
in common cases, they are smooth and 
polished, ir i* advisable when the film U 
dry to secure it tinuly and certainly by 
pitting the tour edges of the coated glass 
i hrough iky Dame of a spirit lump. By this 
method about one-eighth ol nn inch of ike 
him i* dissolved, or nearly so, all round the 
-iirlucp of the giiu**, and no separation can 
be produced by any amount of immersion iu 
water. This til in, now firmly fixed il]h. n 
ilie g3a*s, ie treated in the sub- vq neat pro¬ 
cess iu if it were gins.* The iodized collo¬ 
dion U poured ujmti it und sensitized in the 
usual way, and the picture is Liken, de¬ 
veloped, fixed, und varnished. The point of 
b knife is now carried around the edge of 
the glass fur the purpose of scraping off the 
small portion of the film which laid been 
sembdieaolved bv heat to secure its perfect- 
adheteoec. It It then placed in water for a 
minute or two, one edge of the film is slightly 
raised so that the finger can Cake hold of it, 
and the whole separate? with great facility 
and flouts. By raising the gko,- up to it it 
can be taken out on its surface, placed with 
tlm film, downward ujK>n blotting-pap* r, jmd 
the gins* drawn from it. When dry, place 
the film between two piece* of paper, hold 
it up to the light and cut the paper, nnd at 
the same tinu? the film, which is perfectly 
visible through ihe paper, to any required 
-use. We have now a negative ready for tke 
printing-frame, taken on a material as dura¬ 
ble and mana geable an glass, but occupying 
but a small portion of Ita space, and par- 
fcctly free from the peculiar risks so otteu 
destructive iu valuable negatives. In con- 
sequence of benzole having the property of 
becoming solid at a temperature of S2 9 , the 
gutta-percha dissolved in it, unless it be a 
very iliin Him, has a tendency to become 
• opaque, which might possibly Mtlcrfcra with 
Cue iubiequent printing from the negative. 
This defect is wholly avoided by dissolving 
i In- ■*>' •r.i.Jf jilm, when dry, iii chloroform, and 
then u-ing the chloroform film, which never 
becomes opiique^ for the purpose proposed* 
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Reaumur. (See JTto-nmnftrr.} 
Beadjag-taiup, This < on violent ar- 
rangenu-iu is far ihe two of Lft-EULn-when 


Fr<i. Tttt 



using the magic lantern. In the front there 
is si color disk attached to the lever shown 
at the right. When the Lecturer desiraa it 
change nf slide he signals to his operator hy 

the usenf (hb lever, the disk rais ing or lower¬ 
ing with it. The position of t he 1 um p and the 
notes of the lecturer are shown by the figure. 

Beady-Sensitized Paper. To prcpart- 
scntitjzed albumen pajier which will keep, 
float the paper three minute* on 

jVJ tMk‘ of £i1ve? . , , . Iffl jirts. 

rilrtc Acid . , , T . «i " 

Water no ” 

AieoUil ..... , IDU 

After each sk“et ba* been sensitized 10 I 
partH of the following solution are added to 
the bath: 


Nitrate of Sliver . 
Citric AefeS . 
Water. 

Alcriul 


Spew 
Ifr -h 
200 11 


WIn n removed from the bath the paper H 
dniwn ovvr n glass rod, and, after draining, 
placed with the sensitized surface on eh n id¬ 
eal I v pure blotting-paper. It is then wyred 
on it? hack with a sheet nf #tout ] taper* and 
well nad evenly wiped off by powerfu I rub¬ 
bing and preading. Finally, it is allowed | 
dry in the dark. If pLaced between 
prisi'rvi lie | hi per it will kto-j? for from d\ tu 
eight weeks in summer,, and for months in 


winter. The preserving paper consist! nf 
soft, very thick, unsized blotting-paper nf 
white color, which should lie entirely free 
from «wi, chemically pure, and saturated 
with carbonate of mhTji, Li should be Used 
in rolls of from Jive to d.v yards in Length, 
and kept, together with the serwithccd paper 
in pLteteijoartl or tin boxes. 

Reagent, A substance employed tn de¬ 
tect the pretence nf bodies In other sub- 
stance*. 

Receiving Surface. The surface used to 
receive the sensitive coating for the pnxluc- 
tion of negative or positive phutog-rapha. 

Recovery of Silver from Waste Solutions. 
All solutions of silver should hi- preserved, 
and when a sufficient quantity 1ms lieen ac¬ 
cumulated It should he sent to a refiner. 
(Sec LfWr*,) 

Rectification. The process of refining or 
pari lying any substance by repi 'tiled distilla¬ 
tion, which Separate* the grower pan*. Tu 
render a substance purer by separating ilh 
operation which it has already undergone. 
Rectifying the Rath. The nitrate bath 
frequently gete, out of order in conseque nce of 
the Introduction* from various causes, of 
Ibreign in a (vers. I u this state i t works bad 3y ; 
but- the d lheolty may la- obviated by turn¬ 
ing the solution into a glass bottle, placing 
it iisr some hours in the sum. A purplish- 
black or brown precipitate will Ik? formed* 
which must la- tillered out, and the bath i-t 
ngain ready idr u*e. If time in an olijeet, 
the hath may be filtered through kaolin as 
soon :is it begins; tu dissolve. Rid ting is hRo 
a good remedy. 

Rectilinear Leas * That tl .no <-■ f < sbj« tive 
which will give image- nf parallel lines in 
all parts of the picture without distortion. 
(See J>. in>.) 

Re-develop. To strengthen a negative 
picture by repeat ing, lifter Using, the de¬ 
veloping process. 

Re -developer. The combination 1 v which 
to re-develop the negative picture. ( Sec Rf- 
Hrr filing Stint inn.) ' 

Re -development. In wet eoltudion pho¬ 
tography the negative lunge in sometimes 
developed twice ; the second (level* >pii imt i- 
essentially inteicdficaticm, ami is tidied re¬ 
development. 

Re-developing. The act of strengthening 
a negative picture hy menus of tin? rc-devcl- 
oping solution* After the negative is fixed 
mid cleared up in the hyposulphite hath, and 









REDE 


320 


REDU 


washed, the tlrv^lupcr in poured on find 
nil'until the desired -trvngth ..r mtCEisiiv is 
obtained; it U then thoroughly wnsfied 
agmil :■ [iii H.nt up to dry. (Sec i*ifrti*ifping+) 

He- developing Solution, Tim m iiture nr 
point in] i ivitb which u negative i* mteuaifii'd. 
Tip [ti 1 | art 1 [hi- solution |?ike: 1. The de¬ 
veloping solution,, whether ip |inilr#ulnliti^ 
of iron, nr pyrOgnllic add, and ndd in it 
iilmiiit t'i drop* to the ounce of a 20-erain 
riolution -ifmtmte uf dker; < ■ r I>i - - 1 rl vi ■ I 

nun re protegul phnte of iron in 16 cumci s of 
wider; lid pi 4 ininfi^ acetic add No, H and 1 
ounce .i.l- -dj'ii, and inilke separate a ^d-gniin 
polutiuri of nitrate of diver; lir*t pour un 
the inn] solution. and then the diver, and 
repeat the operation alternately unfit the 
dedred strength is obtained;: fir 3. Make u 
solution of 

nynjgn I Lie Add . , ♦ , 2 istuLsl-. 

H'il^r , t . , . ] otttw. 

tShjraJn wdUitOn NUmlt tfSlm 20 dropa. 

Red Fog, V fault in the negative, eon- 
’Uting of n darkens! deposit, seen by irams- 
]iiilied light III the sliadoWS, 

Red, New, A name sometimes given to 
nitrate of nisandine, used in orthoehromutie 
pbotr.igru| hy. 

Red Salt, The num t ■ given by tl lc Plntino- 
type Company to ponu-dum chloruplatitiite. 
(Set 1 f Vi hrrQ+j^t&ttnt($ a/ 

Reducer. The liquid by which the den* 
site of a negative is reduced. 

Reducers, li a gelatine dry-plate la-conies 
toe dense fur nlter-treatnient in development, 
the deiNPsit or image must be Rdncril in in¬ 
tensity. Combinations of substances which 
reduce this intensity, either in negatives nr 
j«jsitives T are called reducers. Several lor* 
tnube are given for this putpose, of which 
the drat U mwt generally commended. 

/1a J. ./. ffitjgm? Phrmuta. 

Take neutral oxilate of potash, 37a grains, 
and disodvo it in three ounces water. Add 
sulphide of Iron and ammonia, 146 grains* 
previously dissolved in one ounce of 
water. Mix thoroughly mid aside in ji 
dark pm to until complete evaporation hits 
taken plstce. A dry grot® salt will hi* lelt, 
iu weight about.. ounce. 

Tu make the reducer, dissolve (thoroughly) 
the uTenn salt in eight ounces of water, and 
add eight mince- of si saturated dilution of 
hypo »ikLi (hypo, one pound; water, a pint 


and a half). Filter well and keep excluded 
frtn]i light and air. 

C. Lrapfr** Fbrm ula. 

IVULsaiutn r.VflnSdc . . , % 0U1X», 

IV^tcr ...... 14 'oanm, 

Dissolve stud add 

tffrpini hi Wjlcr ...» '2 clnwlims. 

Thlt is an excellent mixture for local or 
complete reduction. It is, however, deadly 
figi-onmii, and should be kept under [<>eL 
and key when not tu use. 

Fftrir iWorld* Rtducer. 

Feme Chloride . , , , l dtMchnr 

*..... 1 fumce. 

iBBtrw in the above, and then return the 
plate to the fixing-Lath. 

Firmer'* Rnhiecr, 

Pera-udbio FerrlcyiissSiJe . 8 Emins 

iF - - . . . .so™ 

HilCI " iOUBCCf. 

. B.—Bpr^ii has Isitely advocated fsaore 
dimit- {solutions for reduction of uver-priiitvd 
silver positives on |Miper. 

Bwhrtirh'a AWreYr, 

Use equal proportions of a sstturated atriie- 
ons solution of bichloride of mercury ana of 
ji solution uf 12 grains of cyanide of putxv*- 
snuji m l ounce of water. In 3 lE l eases the 
negative should he well washed iind cleared 
before and alter reduction. 

Reducin. A <l.• ve1 1 >\wt into*Im-j-rlinisyci, 
of the same class o& amidol, metal, etc., 
said to he the hydrtivhlorldc n>f dmmiclu- 
resorein. Ueducin acts ns an energetic rie* 
v. ; :.,|.er for dry plutcs without the addition 
of iin slkidi. Commercial ly it appears us a 
wh itieh mass of loose cyataLs in necdltw. Dr. 
\’iigel ffnggfttte the Iblluwjng formula: 

, as w 

. 9 drttpd. 

. 500 parts. 

UtHlucin is eu Id Imre double the de¬ 
veloping power of pvro*oda: i, a, it de¬ 
velops the same iumgo willi only half the 
exposure needed for pyro-eexla develnnmoni, 
and the resulting negatives arc Kuftor and 
m j -re lmfsnJniou .1 In gm^Jitiou thrill witl; 
pyro-soda. 


R^dOPdD 

S i'll mil JBulnb. j rantl 
StiLlrhUSli" Aclrl . 
WM(r . 
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Reducing Agents, Suljstnnee- the appli¬ 
cation of which n> the exposerl Mm render 
the Intent picture visible, in other word-; de¬ 
velop it, in the gelatine bromide of silver 
process the reducer- tire used in an alkali 
solution,, wltli the exception of the litalatfl of 
iron and amidol developer*. The usual 
alkaline iwliicfis tire: eikonogcn, hydroqui- 
n«iue f hydroxy Lam ine (muriate), psirurjiidn- 
phenn], pyrogullir acid, tiK'Iol. 

Reducing Liquid, The tievein per ; de vul- 
Oping solution, 

Reducing Over-Printed Aristotypea. A 11 

old hypo bath, to which u few drops of a 
snturated wdnlion of lerroevailideof amtEto- 
flia have been added, i» said to be an excel- 
lent reducer for over-printed uristo print* 
anri also lor prints on gchit inn-bromide 
paper. 

A writer in Phftio. Xfirktiektrn says that 
the reducer given above may be greatly im- 
pmved by th« substitution of rliodanammo- 
oLucji Ibr tile hypo. KbodunamnumiLtm Iwg- 
inu niuili more readily wjished -mt of the 
print- than hypo, much lime and trouble 
JiLay be saved by iL-. substitution, The 
working lonnuln is as follow*: 

Fcmrej'iJitJi! jaf Potussi nm 6 pArts. 

Awuntamnl mu (or Sulpbu- 
yj'AnJdd of AiiiiiutbJiim'i- , . is H 

Wti ter OILheJ Lied i . . „ Md '* 

Afterward thoroughly wash the print*. 

Reduction, The opetition by which the 
OKIof metal* Pa** to the melaliir slate. 

-■'Rwluetfon, The net of reducing the In- 
ten-tty of negative* l.iy chemical or mechan¬ 
ical mean*, m make them print more quickly. 

Redaction of Silver Salta. Oxide of 
j, ^ If ^htsed to the metallic state by first 
dis-nJvipg it in ul|uh. ammAni® (forming the 
ammonia-nitrate of silver? and adding sulu- 
tbm of sulphate of iron. A precipitate set- 
tJte at thy bottom which in metallic silver. 
Ihi' arjHrai suits, which contain [|ie oxide 
of _ * liver immediately cum hi no I with oxygen 
ttcidft, -itch u- the nitrate, acetate, and sill- 
pbuLii i?l silver^ ure rctuLily mlucpcl bv liu- dt 1 - 
velnping agents in the *anae mu a tier 21 * the 
oxide of si Ivor, but more elowly. The presence ! 
of am, flCtd united with the base is a hi rid ranee 
to the process and tends to keep the oxide 
In solution, especially when that add i- 
jtfmerful in il* abilities, The precipitate of 
metallic silver, obtained by action of redu¬ 
cing agents upon the nitrate, varies much in 
color and general appearance. If gnitii; or 
2 \ 


| pyrocnllic acid be employed, it is a bhiek 
powder; whil-t the salt* of iron, ami espe¬ 
cially the same with free nitric acid added, 
pj-nduoe at sparkling precipitate, resembling 
whait h termed frottai titter. Grape sugar 
amd many of the essential oils separate the 
twelfll from ummoaiti-nitrate of silver in the 
form of n brilliant mirror him, ond are often 
employed In sliveringglass, In the reduc¬ 
tion of htjdro-a?id ir dt*. which contain no 
| oxygen or oxygen acid*, but simply elements 
like chlorine or iodine combined with silver 
I an atan < oj abater, composed, of oxvgeo and 
hydrogen, takes a pari iu the reaction. The 
oxygen of the water fnisse* to the developer, 
the hydrogen to the chlorine. 

Tu reduce fhlaruie ttf Ah'rr to the metallic 
atate,. the -alt must bo first carefully washed 
several tiim-s with water, inch time" drawing 
or pouring off the water after the chloride 
has settled, ft is then to lie dried by gentle 
heat, mid lastly, fused in a crucible with 
twice its weight of dry carbonate of pota*ih T 
or with a mixture of car buna to of soda aim! 
potash. Or it mav be dune in the 44 moist 
way f Wash the chloride os before, place U 
in a large flat dish and place ai bar of xinc 
in cue] tact with it. A small quantity of sul¬ 
phuric oeid T diluted with 4 parts of water, k 
then added until a slight effervescence of 
hydrogen gas is evolv.d. The vessel is set. 
ft-ide for two nr three days, and must not be 
disturbed. \V hen the hum ha* become of a 
era v color, the bar is to be carefully removed 
antf the adhering silver washed' off with 
water. In order to insure the purity of the 
silver, a I're-h addition of sulphuric acid 
must be made after the bar has Im-crt re¬ 
moved, and the digestion continued f >r sev¬ 
eral hours, in order to dissolve unr frag¬ 
ment* rtf zinc which may have Ken inad¬ 
vertently dr Each ml. The gray powder nnisi 
be repeatedly washed with sulphuric 
acid iLiui water, cind then with water alone, 
until the liquid runs a Way jitutm! and giVE'S 
mi precipitate with carbrnuto of xoda,' It 
inav then be fused Into a button, 

Reduction of Wastes. A process by 
which the silver in unllxcd taper elmping* 
*?*} » tbtJ chloride of silver Fn 

old baths and wash-watera is reduced ami 
aaved. Gold also can be precipitated from 
old toning-Kiths by the addition ornuhihuu- 
Eif iron. 

Refieet. To throw back light, heat, etc,; 
to return ray* or beams of light. 
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Reflecting Camera, Ftofcssor Draper wjls 
[J iu JiRrt Id IL’-L- u i-uiju-m of liri^ di'.'H'ciption, 
At one end of a boi is placed an elliptical 
mim»r. The prepared plate is fixed lo a 
sliding frame by which it is adjusted to the 
beat focus. The rays of light, radiating from 
a figure, fall oil the mirror, mid are thence 
reflected to the plate. The mirror has the 
advantage cf throwing a greater quantity of 
light upon the plate, but it has the great dis- 
navautage of limiting the size of the picture. 
With a mirror of 7 inches diameter, we only 
procure pictures which will he iHirffcCt over 

2 square inches; wlicnu, with a lens of 

3 inches diameter sad 14 inches focal length, 
pictures of a SiaJt MjUJirr may be worked. 
From this it will be seen that "the mirror is 
only applicable where single objects are to 
be copied. 

Reflecting Stereoscope. There are three 
kinds of reflecting stereoscopes. (3) The 
single reflecting; (2) the double reflecting; 
(d) the tubular reflecting. This form of the 
stereoscope was the discovery of Professor 
Wheatstone find was the original application 
of stereoscopy to binocular vis ion. 

Baflection. The glancing of :l light-rnv 
from a polished plane. Only part of tin.! 
light is thus reflected; the rest is diffused or 
absorbed. The hiw 1 eoutrulling reflexion is 
called catoptric. 

Refract. To break the natural course of 
rays of light and turn nr bend them from the 
direct course. 

Refracting Medium. Any substance 
which refracts rare of light pacing through it. 

Refraction- Tbi.- property of light was 
discovered in I £21, by U\ Snell, and elevated 

Fra. ITS, 


R 



optics to a positive science. If a my of 
light, Ji (Fig. 173), folia pwpeuciiculnrly 
upon a plan e .surface of a piece of gli^, *4 //, 
it enter* the glass without changing its 
course, in n straight line, It D; it only 


change* its velocity. But if n ray, m ,strikes 
the surface slt K obliquely, it is refracted 
to,.. A my nr', is refracted ton'- Nov, if 
we erect perpendiculars from the points j.- l 
and n, autl a I i-o from the points m' and tV, to 
the normal R />, (uid divide the lenglb, o m 
bv h r and also divide o' m' hy n' r', we 
will have in both c*bcs the same quotient; 
or, as it is general I y expressed, the sine of 
the angle of incidence divided by tbeeine of 
the tingle of refraction is il eonftimt, what¬ 
ever the angle of ineidenyg may may he. 
This constant quota is called the index of 
refraction. 

Refrangible, Capable of being refracted 
Or turned out of Jl direct ('t.iurse in posing 
from one medium to another. 

Kef rangihili ty. The diepo* L t i n u of rays of 
light to be refracted or turned out of a direct 
course in pleasing out of one transparent 
kidy or medium into another. 

Regeneration, Restoring the energy' of, 
for instance, old, spoiled oxalate of iron 
developer by oxalic neid, bicarbonate of 
potash, and powdered sulphate of iron, 
(Lagrange.) 

Release. Releasing the instatitimeous 
shutter. This may be done by pneumatic 
action (tripod cameras) or by pressing n 
button, or by slowly raising ihe shutter- 
alide by mean# of a string," The two last 
met In (i fs are suitable for band-cameras. In 
scientific work, the release is effected bv 
electricity Occasionally. The mail] point is 
Hot to far the camera. 

Belief Pictures. Pictures having the 
property of appearing raised, && if con vexed 
or engraved; stereognims. 

Rembrandt Xj.glj.tmg, A nm inter of 
lighting hy which the head of a person re- 
ivivi's one-fourth light and three-fourths 
shade, the light coming more or Jess from 
behind. 

Eemoral of Silver Stains. First, for the 
1 lauds, rol' with a mifdenitely strong solu¬ 
tion of iodine in alcohol, either with a piece 
of sponge or a brush; then rin.-c in natter, 
and afterward dip or rub with u weak m..1li- 
Eion of aminrmiii. or wash with chloride of 
lun.e„ nibbing with u piece of cloth or brush. 
For linen, into the iodine solution and then 
dip in a weak solution u f cyanide of potcue- 
slum. Ll the stain is partly caused hy gallic 
acid, a yellow -tain will retiiabi. which must 
be removed by soaking for a Jew hours in a 
solution of binoxalate of potash. 
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Removing Colored Fogs. To remove the 
colored veil or fog which ijccu™ during tie* 
vclnpincnL, especially with pyro, when the 
operation is prolonged, steep the negative 
tor from five to ten minutes in water and 
nuike sure that it has 
been freer 1 from Lilt the 
hyposulphite of soda. 

Pillage it quickly into 
the following solution r 

Cblrl WllW . . L«» C-C, 

Brotu i lie a t Sodium 6 gxs. 

Un_'iiiL;i'- , 3 " 

This mixture should 
be mude inawell-stop- 

pi-'LnJ bottle imd ill II 

well-ventilated room to 
escape from the irrita¬ 
ting vapors of the bro¬ 
mine. The innate is al¬ 
lows I to whi ten; it is 
even well to prolong 
the immersion filtphtlly 
beyond the utmiplele 
whitening. If the evaporation of the bro¬ 
mine is too rapid, or if the phite is very old, 
she solution should In* renewed. with 

care frOlil five to tots militites, the It expose 
to the uir fijr the same tamo so that the bn>- 
mile- may he completely evaporated. Then 
develop the plate with: 

Water ...... 2fl0 ta 

Stltj-llLSu of Sodl , , . 3 KfliLnS ■ 

AuiLJti] ...... L_&ft BmiEi. 

Tile operation b ended when the black 
color ha- lM.H?n reached imd plainly visible 
on the gloss side nf the plate. There Is no 
objection to prolonging the lime in the de¬ 
veloping bath, the print being neither 
strengthened nor weakened by this treat¬ 
ment. 

^ Repairing Broken H'egative.i, Where the 
film is still uninjured, it should bo stripped 
and placed ojson a new plate of gla-^s. If, 
however, the film t» broken, paste gurn- 
paper in strips urtiund the edges of the nega¬ 
tive on both sides, allow to drv thoroughly, 
then vumi-di it on both sides. In printing, 
-LL.H|H-nd the frame from a wasting-jack, or 
place it to print iu a box lb inched deep, 
open at the top. 

Another plan in Co squeegee the broken 
negative, carefully., to & gelatinized plate, 
then block out. the background with Guos’k 
opaque, or 3traU&f marl, Hjiottmg ttm prints 


should marks appear upon the printed image 
in the finished picture. 

Reproduction of Dtawings. The en¬ 
graving h to show a method of enlarging 
or reducing drawings, proposed by JlotteroT. 


Fto. ITi. 



The d rawing Ls placed on the plate tod 
tin: surface, A, is placed mi ihe support. 
The movable frames roll on divided rails, 
D, which ail i ltv them to be stopped and 
fised With the aid nf the wlicijb, K, which 
command the 5 Uops of each of the frames. 
According to the relative speed of the 
frames and their respective distances from 
the objective, R, we obtain n reduction or en¬ 
largement of the desired ftcnle, Wet collo- 
din n is bast. 

Reserves, \ term proposed by M. TAbM 
Loborde to designate those parts of the proof 
tipi mi which the tight ha- not acted; and it 
will be found very convenient, as it designates 
without co n m at onsimilar elfects Ilv the same 
word, now known els the v'hifa o( the negu- 
tive proof, and the Unci*, in the positive lipon 

fiw*- 

Residnal Liquids. In photography, those 
liquids or solutions which, having been used, 
arc no Hunger of any use in the prunes. 
These ] iqtiids shoii Id bopittuiTTcd and ttisitd 
tor the silver they may contain. p?cc Ite- 
rmrrtf qf Sxtrrrfr&n Ilh.Wc Solution*) 

Residues, The fine metals contuimai in 
paper-clippings, films nr liquids (photo¬ 
graphic waste), which may be? refined by 
chemical process. According to Qimrd anil 
Lhtvu&ne only 3 per cent, of the originally 
employed silver is present in the finish i -it 
paper-photogtuph, 7 percent, in the dripping 
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win] wiping-up papers ami filter?, ofi to 56 
percent, in the willing waters lie tore Inning, 
;iif to 35 j>er cent, in the fixing-bath, 5 per 
cent, in the wj^U-waU f lifter fixing. 

Resin, Dry Process. A proems in which 
n rc?inijua nil is applied to toe collcdiouixcd 
dale ns :l preservative, but upon which very 
ittle relhuinf can he placcxL 

Resin Soap. A produel nf a soiutinn of 
resiur- in. atl.ki4.ties. Soluble in water, With 
a surplus of alkali, ir gi ves oil tin- addition 
of an acid a fine retsinniu? precipitate, which, 
in the- presence of gelatine emuIsilies ]kmt- 
fivtSy. making a splendid airing fur paper, 
during up it^ pores after drying, thus obvia¬ 
ting Else sinking in nf the picture. 

Resorcin, << 13,(011)*. White prismatic 
crystals nf 1 1 i iti- r-swee t iiwte, sol ubk* in water, 
a I ci did and ether. Resorcin and pyrOMltc- 
chin are isomeric (of like CQHijiositinn but 
differing In appearance and properties) with 
hv Jr™|uinonc. It hts been tried n$ a devel¬ 
oper, but its reducing power is hut small, 

Restoring Faded Prints. Dealing with 
this problem, J>r, J. H. June way writes: 
“ Remove the print from tin,' jiluijjiI. soak in 
water, and inimenv in a solution of neutral 
chloride oi'pnEd and potassium (8 to 4 grains 
of gold tu 4 ounce* of water) fib the desired 
tone Is obtained. Wash in subdued light; 
clear ami wash carefully again. H. Sand- 
aureh fivciyid a medal front the Photo¬ 
graphic Si-i.'iciy »f Yicmui for the proeeaa ol 
restoring albumen prints that have faded. 
His baths are: No. 1. Tungstate of soda, 
ltHJ gratntin-i, nr 31 hiituvs; ■ Ii-tsl le>1 water, 

SOQd cubic ccntimetm, or 175 ounces, No, 
2. Carbonate of lime (O. P.) 4 grammes, or 
52 gnu ns; chloride of lime, 1 erimine, or 
15 J grains; chloride of gold and sodium, 4 
grammes, or 52 grains; distilled water, 400 
cubic centimetres m 1- ounces. Solution 2 
is made in :i yellow glass bottle, well stop 
pfml. Lind allowed to stand fur iwH ntv-four 
hours before use, It is then filtered Into 
another bottle of yellow glass, and, to pre- 
-erve- it, wvll corked. To use, say for a sheet 
of albumen paper, take 150 cubic eeutime- 
tro-, ur 5j ounce* of No, 1, to 4 to 5 cubic 
centimetres, nr 1 to 2 drachms, of No, 2. 
These prints, well washed, are placed one at 
a than in tin-* hath. The strengthening must 
not be to, rapid, ten minuiJ.-* being “.uilit-ieut 
in summer, anti the bath must not contain 
an excess of chloride of gold. Properly 
used, a beautiful, dear purple color 1$ ob- ! 


tallied. Tu dear the prints, take 150 eubig 
centimetres, or 5J ounces of solution No. 
I, to 15 cubic centimetres., or 4 drachma of 
hypo soda. The s t lengthen ed prii lih a re wel I 
woshc-fl, placed in tbi-i bath, one at a Lime, 
and soaked until the yoiho^ color disappears, 
which requires, in sonic- us-> -, hours. when 
thev arc thoroughly wiahetL 1J 
Restoring Weak Negatives. Mr. W. L. 
Debt-obam recommends the following solu¬ 
tion for the purpose of restoring printing 
force to negatives which have bided after 
mercurial intensification : 

BchHppfth&tU . IDprnius. 

"■IH ► .* ,1 uunu. 

Wet tho film thoroughly by soaking in a 
dish of water, and immense in the restoring 
natation until the desired ellect is obtained, 

Resfcrainer (Retarder), A substance, 
which when added to the developer, pro¬ 
tract* Its action or effect. In tin- gelatines- 
bromide ■ ■! silver 3*•.bromide ul i<«.t ll-Il 
or ammonia, m also citric Or Hectic acids, or 
the irrespective sails unemployed; in the wet 
collodion process acid*, gelatine and certain 
organic stibstimcea lire used. They prevent 
the precipitation of silver in th-*;e parts of 
ihc sensitive plate on w hich the light hai 
not acted,. 

Reticulated Collodion, t\>11..di..n is said 
to l>e reticulated when, after being spread 
Upon the gla-is plate, It faring crape-like 
markings in tbe nlm. These are caused by 
tho collodion being defective, or from using 
too small a quantity in coating, in ccmse 1 
fjuence of which tlie ether evaporates uxi 
rapidly. Collodion producing reticulation 
may often be corrected by adding to each 
ounce or 10 drops of chloroform. 

Rotouching. Improving negatives and 
prints by covering flaws f by proper distribu¬ 
tion ant] treatment of light Lind shade, and 
Increasing brilliancy. 

Negative retouching is usual lv aveom- 
pltsbeti With lead-pencil, but nb.. with needle, 
WiiU-r ■r. j,I. ; mytm. etc.: imHilive re¬ 
touching re fens t«i small prints which require 
spotting out with pencil or water colors, and 
itulargeincnts which require finishing in 
cravou, water colors or pastel, etc. 

Retouching Frame. r*ed by photog¬ 
raphers whan retouching negatives. It r f in¬ 
sists of a ground -glass on which the nega¬ 
tive k placed; a silvered mirror working mi 
pivots, su !is to enable one to change it- ^tosi- 
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tr^in mill reflect the light wherever wanted : 
(thi> IHtter is » great advantage, for the light 
can h« in unified mi any purl of the negu- 
Live) a 'hield tor the eyeti; and a frame or 
stand Ijearing the whole. When not in use 
the -upportiiig rod* are folded in, and the 
whole shuts up compactly, which ti'ops it 
always clean, A rest for the arm, to slide 
up i in'] down, li ml an adjustable support for 
the negative are needed. In use the frame 
is set uni table at a north window if possi¬ 
ble. The iun should never shine on it. 
Faber's pencils, F FB nod B brandy are best. 
Several forms are mild in the trade. 

Retouching Varnish. [See !■ \irni$Arit.) 
Several of the Negative Image. There 
are several methods by which the image 
may bit converted Into js pt^itive instead of 
a negative image. Ordinary go Inline plated, 
if very much over-e Spoked, will yield a posi- 
1 1 ve image ujnui development, On. J. 
Wu terhou&e has experimented mueh in tin is 
direction, and says tluit when u small quan¬ 
tity of phe nyl-th I oearba in ide is added to 
ibe eikonegeu developer and used in the 
development of gelatine plates correctly ex- 
[jMSi'd, positive ituages may be obtained with 
certainty. The formula is given as follows: 


A. Rtfconngt'n „ n nirta, 

Sodtitm fio.1 phito . . . lo 11 

Wilor . lffl) " 

B. SoJll 3 !£L OwtlOEHtO (flfTSL) l 14 

Wik-r , . , . , IDO 4 ' 

Cr PIkL'TlT]-1hJCJtlftiLCliil)IS , , 3 |uvrL 

Witar . aK»]*ns. 

The developer i.H formed by taking 1 part 
of A, 2 parts of ft, 1 part of (?., to which is 
added 1 |uirt of ll SO per cent solution of 
potassium bromide, and, if the contrasts are 
too strong, a few ik- ijH of ammonia, 

Ool. Waterhouse niites in :t further crim- 
mnnicntiuii that the tetra-thiocurbamide 
flnmuHtuiui bromide compound suit give* 
better results than the plain tbiocarbamide. 
Another plan is m develop the image until 
it appears, at the back of the plato; it is 
then placed in potassium iodide, l to2 parts; 
potassium bromide, 1(1 parts; water. 100 
purls. The plate is ultcnrord washed and 
re-developed with pym> or ferrous oiulote in 
the usual way. 

Reversed "Negatives, fn certain pm- 
ces-ei it is necessary that die negative image 
should In? in a reversed podtinn, This re- 
versa! may be obtained in various wavs: fl) 
by the use of a prism of solid ght-a iitbcd to 


the hood of the lens, so that the linage is re- 
fleeted upon the gruimd-glasa in a reversed 
position; (2) by the use of :l mirror in pbu-e 
of llie prism r to l by exposing the plate 
through the glass, miifcng allowance for the 
thickness of the glass in focussing j or (4) hy 
Htripping the film (unvarnished) (nun the 
plate and remounting it on a second plate in 
the desired portion, Th Is lust is the most 
commonly fallowed method, nnd is given us 
Jbi lows: 

There are three solutions required, vis-.: 
The ru bber solution, which con in 4 purebiiM'd 
ready for m-e or made by dissolving n piece 
of Farji or other gum In benzine; plain Col¬ 
lodion, rather thin ; and a aoluriun of weenie 
avid and water 1:6, 

The negative is made in the usual way, 
preferably an a plate much larger lb an ilu« 
copied drawing will Inj, intensified with rner- 
cnrjr OF copper sulphite, ami allowed to dry, 
I: is then mated with the rubber solution 
(draining the surplus back iota rim bottle), 
placed on el slab or table, nod allowed to 
dry. It in [hen coated wiih the colI. 

Now, with a knife or some sharp instrument, 
cut through the film, leaving a margin of on 
inch around the picture. It is then placed 
in a bath confining the acidified water, 
where it remains for a few minute. Another 
water hath, containing the clean plate w hich 
i- to receive [lie film, v got rendv. The 
plate to be stripped M no moved frutn the ticid 
solution, Vfl4pl gently under the tap, when, 
by trying the edges, it will he seen whether 
riie film is ready to strip easily. If not, it 
mum he replaced in the nrid^ When the 
edge of th l b hhn leaves the plate cadly then 
Ifiy the plate down, elevate one end of the 
biitlj, and starting cit- one corner produally 
lift the him from its support until ihe other 
comer cun be grasped and. the film entirely 
removed. Then place in the dish contain¬ 
ing the plate tu receive it, face down, of 
course. Then by lifting the plate from the 
water, and with it the film, it will he found 
te cling to it* nnd to be quite free from air- 
bells or particles of dirt. Should the air- 
hid Is appear, they can lie rubbed nut with a 
soft piece of cotton or a. squeegee, interpos¬ 
ing, a piece of clean ah-orhent paper. 

Rice Glue. This is an elegant cement, 
verv_ easv to manufacture, and is not only 
applicable to mounting photographs umi nfl 
Mil! purposes for which flour paste is used, 
but When reduced with water to the consist- 
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eucy of day it van be omplovad for mode la, 
bms[,-, etc. Ii is made by mixing rice flour 
mtimntciy with told water, ami then gently 
boiling tliv luLituro; it L-. beautifully white, 
and when dry is semi-transparent, having 
the appearance of mother-of-pearl ; u will 
take a high polish, ami is Very durable. 
Papers pasted together with this cement will 
sooner separate in their own nub-Liati.ce tiniu 
at the joining, 

Ripening. Astute of rest during which 
gelatino-bromide of diver emulsion mixed 
with ammonia, but Jiule sen-drive when find 
prepared, assumes the necessary sensitive- 
ues.-. 1 1 requi re* xi>n: 1 1 ly twenty- four hou r*. 

Rising Front, A movable piece of wood 
nr iron t hoard li tied to the camera, which can 
be moved up or down to include more or less 
of the foreground of a ^object ns desired. 

Rives- Paper. Photographic raw paper 
made in Rives near Grenoble, and used for 
the preparation of geadtl^ paper. 

Rochelle Salts. t\H,0,lvNa. Large 
eolnrh '- crystals; soluble in water but with 
difficulty iu alcohol^ decompose* in wnrm 
sir -lowly, Formerly recommended for Use 
in the preparation of gehtmo-chloride of 
silver. 

Rocker. A developing dish connected 
with a pendulum, which when set in motion 
automatically rock* the tray, giving the 
operator lektire to tend, to other things dur- 
lug de vein pm cut, 

Rockers for Dishes, (See Ovdflatintj 
Tahfy?. i 

Rock-Salt. In some localities common 
sodium chloride (salt) occur* in beds in a 
s<did mass. This form is called roek-.-adt, 

Rc-dsnai. \ concentrated solution of 
param idi qtheni >1 (w L hif h see). RceOtn mended 
lls an energetic developer for gelatine rlry 
plate--. 

Rollascm'a Transfer Process, Having 
thoroughly cleaned the glass plate, coat it 
willi i■ >' Iized etsIlod U m or _any photographic 
film analogous to it, Sctlsitizc it, take iheple- 
ture, aud develop and fix in the ordinary 
manner. The picture ihu* hiken is subject 
to the improved process of Mr. Ro Unarm for 
trait’ihrrmg from the glass. Having ascer¬ 
tained that it is perfectly dry, the inventor 
proceeds to color i t (i f Intern led lo hu colored) 
■it tin' buck, or on the him itself, in the fol¬ 
lowing manner, employing oil or varnish, or 
well-died water colons, Tine picture i- 
timed according to taste, and when dry, the 


whole is covered with any colored varnish, 
according to the general tint wished tu be 
produced. If it is net desired to color the 
picture while on the gloss, it iri covered at 
once with varnish, the components of which 
are typhia I turn, or Brunswick black, di-sol ved 
in mineral naphtha to about the coo-si stencY 
of cream. It;* lone may In* varied by the 
Introduction of wanner sir cooler color t 
accordsng to taste, wheu the varnish L 
sufficiently dry, which may lie proves I by the 
finger detecting no stick! no--. It is not de¬ 
sirable to let it dry beyond this point, lest it 
should crack; but in ciLse further operation 
should be suspended lor a time, to avoid 
cracking, the varnish must be coated with a 
thin sfilutinn of ’hellsc, which will prevent 
further hardening of the varnish; The next 
proceeding is to remove the him from the 
glass; and having prepared a mucilage— 
composed, by preference, of gum-arabic 
and honey, in ine prtnmrtirm of 2 parts of 
the former to 1 part of the latter—the pat¬ 
entee eoyers the varnish with this mucilage 
(in vase it Im paper employed lor the transfer, 
it may be necessary to dim pun it first, aud 
then coat it with the same mucilage l, Lifter 
which he attaches, the paper or other flexible 
material to the back of the picture. An even 
adhesion of die surface jh efleeted by dump- 
citing the edges between two pieces uf wood 
jointed together, and rolling out the uir- 
bubbles with a simple apparatus consisting 
of a piece of thick India-rubber tubing 
slipped tightly over an ordinary ruler. When 
the transfer is to ho taken on wood, atone, 
or other nun-flexible fuibstunces. care must 
be taken than he surface be perfectly smooth; 
and the air-bubbles may be excluded by ap¬ 
plying one end of the picture iirst and grad¬ 
ually sliding it on. When the mucILigc is 
drv enough, which mav In? ascertained liy 
raising or bending buck one comer of the 
picture, upon which, if sufficiently dry, the 
r‘- in -build b, jin to separate itself from the 
glass, the time has arrived for completing Its 
removal. By moans of a feather, a few 
drops water or spirits of wine arc now 
Introduced between the edge of the picture 
uui.3 the glm*s. and, at the same time, the sepa¬ 
ration is gradually effected. The transfer is 
now complete ; and when it is desired to color 
or get rid of the iridescence that will he [h.t- 
ceptiblc upon it, a little megilp, oil, or any 
other softening mutter that will not injure 
the delicate surface is rubbed over it with a 
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pclLcr of colt'in-wool f so 41^ to leave ll slight 
stickiness, to which the dry colors know n as 
** tnut(nions T ’' siin.l many other dry t'likm, will 
adhere; and in Home imslaures, omining ibis 
hist operation, water, oil* or varnish color* 
may Ini' employed. By tin* some means the 
transfer from n [date of glass of & plain film 
of collodion or albumen on to any suitable 
base .Miich a* a sheet of pujHT, or linen, wood, 
or ivory, miiy be elfectah 

Roller-Blind Darfe-Slide. A carrier or 
shield, whose slide I* made of a number of 
*ii i]o rjf w i mhE fixed on leather; when drawn, 
it remains within the shield, L T Hed in larger 
foments mostly. 

Roll-Holder. For greater facility in i he 
use of films, u roll-holder invented by 
Messrs, ikdiuiiti nnd Walker is used. At 
one end of the bolder ji roll of film is in¬ 
serted, and its loose end drawn nenisi and 
fastened to ji rrtlier ufi tin 1 other side. After 

the first exposure is made a light am 1 I.. 

lllir system ol machinery within the holder 
is then wound up, ami set in motion. Thus, 
the film is drawn across the face of the 
holder no re I « given signal is Hounded, when, 
the Work- halt, and the tibn j.- readv lor 
another exposure, and bo on to the end of the 
film. A method of registering the exposim* 
is supplied, and a puncture is made in the 
film automatically, tn dm film mnyes from 
roller to roller, to -.how where one exposure 
ends anti another begins. The drawing 
. Fig. 17 ;j) makes ii very plain. It consists 

FltJ, IT A. 



esjectinlly of a metal frame carrying the 
spool wound with tlm supply of paper, and 
li reel for winding up the exposed paper, 
suitable device* for maintain] m? a tension 
upon the paper, and measuring and register¬ 
ing mectmniam. file frame in hinged at 
both ends to tin 1 panelled hoard which 


forms the hack of the enclewing case. The 
cut shows the bidder with the case partly 
rained. 

Rolling. A process which i mparts to a 
photograph the ueue-.-ary smoothne-s and 
suitable surface, A roller press fa used for 
lEds purpose, in which a polished steel plate 
runs between two rollers. Burnishers are 
3 low generally used, lu which u polished 
metal plate is heated as hot as fiat iron* 
Usually arc. They arc mostly used lor 
smaller Work, such as cabinet* and carte* de 
rmtt. 

Ectaan’s Taupenot's Process, Tii< plate* 

an? prepared by the original eolludion-ulbu- 
men procL-s ; the coltodiuij being bmiun- 
iodi&.'d, end the all hi men containing chloride^ 
bromide, and iodide uf cadmium. Thy col¬ 
lodion is spread. sensitized, mu I washed 
thoroughly ; thou coated with the albumen, 
and again excited in a both of -So grains of 
nitrate of silver to the ounce, nod 30 minim* 

I of glacial acetic acid; nnd after again wanh- 
j ing is coated wstb a 2-grtiin solution of gallic 
acid, and dried. The modification of ii. 
Roman consist* in using iho developer hoi. 
{See TtiupcnQt's Dry fViwv.f.) 

Rosajfiline Nitrate. A nitrate of n^mi- 
Une is often sold as ruhme, analino (which 
sci^j new red, and fucbouL. Used in iirtbo¬ 
oh mmalie photography, 

KosanruL This in frequently sold us 
nurin, and pwsteses simitar propcrtiEr*. It is 
employed to dve non-act] nic fabrics for dark¬ 
room windows,and to stain collodion 
for use in backing plates to avoid 
halation. 

Rotating Diaphragm. A metal 
plate fixed to the objective and sup¬ 
plied with opening* of different sixes, 
cither one of which may be brought 
he fun; Ehe lees by turning the plate. 

Rottenstone. A suit stone prbi- 
cl pul ly procures | from DtTbvshirc, In 
England. The finest quality is used 
- in the dagnerrotvpe process for clean- 
mf ing the plate, (Sec Ctaminy the 
■ note.) 

Rouge. I nder this name the sts- 
qtiioiide of iron is sold for polishing purposes 
to the da^uerrean artist. It M prepared Eiv 
precipitation and culci nation, The best jew¬ 
eller-' rouge fa prepa red by cxIcLning the jure' 
eipitated oxide until it becomes scarlet. The 
iti oxide of iron, prepared by preuiplta- 
tiemj is uu impalpable powder, of a brownish 
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rr«I color, Eouw for daguermtype purposse* 
should be tasteTcw.*, a$d without a hea^e of 
gfit vvLtsii rubbed between the iitiger* or on 
the longue. It is generally used sepiirwtoly, 
but si isliglu mi^turg of pfumbfigu improves 
it (See iWUhiwf the Pint'-,} 

IloLinfitjeas ol Figure. D:-ks of tinfoii 
or ferrotype plate may be cut «iniil&r lo the 
design* even in Kig. 176, and placed at the 


fja. |TC, 



back of the ]enn; and though largely in- 
creasing tin- exposure, tlie use of tu di has 
been found in portraiture to secure a mudi 
rounder figure, This is easy to understand. 

Bair Light, For the manipulation of 
orths (chromatic plates only Itirht trim* trotted 
through ruby glims or other medium, can be 
usedwith safety. When ruby glass is not 
obtainable the following emulsion pound mri 
glass will .serve this purpose: 

A- Geladne , 100grflj.ni. 

WaW* . . . , , t OUTM5CS. 

Poluuuiu Bietmimfltb: . . 2u grains. 

H. SiJvurMifBld . SQsnlni. 

W»trr * + i Gums. 

Soften thy gelatine in the usual way; add 
the bichromate and heat until all hi dissolved, 
then arid solution B. Coat the glass with 
till- emulsion an -1 -L ,J.. r ■]:.v .■■ .|. r i!i 
result 

Ruled Screens. Glass screens with alter¬ 
nating black and white tines, generally called 
half-time semeii', :irc laupf .yr.J in tise half¬ 
tone engraving proro-e-S by interp^tsition 
between the object and the sensitive plate to 
break up and render possible the reprodue* 
tiou of the padations of light, half-light, 
and shadow found in all other than line 


I pictures. The preparation of sndi screens, 
either by ruling the glass with a diamond or 
ruling machine and filling in these lines 
with block pigment, or by copying original 
ruled sscrwuH hy lLli> wei-oolloditni proves*, 
is a work of great difficulty. Perfect ruled 
scretins may he obtained commercially at a 
moderate price, and the practice! worker 
wil] do well, t'i avail him-elf of the-c rather 
than to attempt the nmnufiicture of screens 
for his own use. 

RussoTh Dry Process. Major Rn-seJ, of 
Engliifld, ivm the first to ni.piy tannin as a 
preservative agent Ibr dry plates, and hence 
the name oi this process, the manipulation* 
of which fire as follows ; The glass plate i* 
cleaned, collodinnired, and excited in the 
usual way; the frey nitrate is removed by 
iin unlimited and thorough washing; and 
Jjtstly the solution of tojjniii 1* poured over 
tlic plate and it is set up to drain, and finally 
dried hy artificial heat. This is simple 
enough. The solution of tannin is made bv 
dissolving 15 grains in an ounce of distilhui 
w ut *‘ r hirerfug 1 1 u nl wavs Ijest tt» use 

a iresh solution and to pour it' off a he plate 
into the sink, and not into the bottle, The 
object of drying bv artificial heat i* to give 
gn-uter sharpness U nd delicacy to the detuila. 
1 his may be done m a very simple wav by 
first heating a common flat-iron und then 
putting it on a ievelling-strutd in the centre 
ol a pine box* against the side* of which the 
plates arc arranged in a standing position. 
Be careful no white light cinil- jls wav into 
the box. The exposure is about the same ns 
Jor other dry plate- —-labour three minutes in 
a good light, r l lie pk'ttire i* developed with 
a mixture ofpyrogallic add ami ell ru-ni irate 
fjl silver*. \ cm fitht moisten your plutc* with 
disliJh'il water, and then pour the developer 
over it in the usual way. The picture rome* 
out nearly jls quickly ]t * o ne m, f>n ordinary 
wet collodion. When the blacks arc surf- 
c h nlly ilPfiM it mu Ik* fist'd with Li ssilu rated 
sokiitori ol hyposulphite of aodaflnd ws^h^il 
in the usual thorough way. Tin- film in this 
process is peculiarly tender and liable to he 
torn IP washing the plate after the fixing. 

1 he col I ml ion should, therefore, he of the 
nsi^t Kiliiesive and soapy kind, Einaie with 
mther weak acids at a high temperature, 
and With excess of ether in the solvents and 
^ much pyroxylin m can be properly dte- 
si lived *o el* to give a good body and creamy 
hi [eh As u further precaution, it may he 
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well to apply, with a bru«h, n narrow tdging 
of spirit vambh all around the dry film; 
:mij 1 fj. in htrgo plaU* T tlii* fwecuUlion shoultl 
rtut bu i .<u b] ■ I sufficient, recourse murl befoul 
to coating the plate with gelatine before up- 
plyi ng the col lodfon. Inn* fog go hoi ne f let it 
ary ^po&tA&wU^lf, tf ddtR may be formed, 
giving transparent lines in the negative. 

s. 

Sabatier's Amphi-Posltive Process. The 

peculiarity of tJs in process cooihb in the 
pictures bring the result of" & superposition, 
or hl' tit-’itigling of two images, one negative, 
the other positive. It is based upon u capi- 
tui 3i.ii 1 1 , namely i that many substances 
poured in dilution upon a negative ht ««w 
<>/ farnwiim exercise upon it, whatever be 
Ihe developing agent otherwise employed, a 
r/WtmWttj/ find fub-iitintinff action^ *o that the 
development of the negative is stopped at 
the moment nf contact^ and the chemical 
combination that follows this contact gives 
rise to n positive. The substance* which 
exercise this perturbating and substituting 
jwwer are probably numerous Perhup 
they comprehend munv neutral salts and ah 
the alkalies, bat it wilt be found that linn- 
water, solution of ammonia, and nitrate of 
silver possess this power iri the highest de¬ 
gree, To t-siablirdi the truth of a tact of so 
great importance, I he follow ing is the method 
nUraUL-J: Upon a sheet of white paper draw 
n strong black ink. a series of large radii, 
then place it on a screen and focus it in the 
came m, exjs nse nn n col toil!on plate (-nates'll nnd 
sensitized m tho usual way. Upon relum¬ 
ing in the dark-room after exposure in the 
nimera; pour on the coll. kI innizfrI plate an 
acidulated solution nf py regal He acid, and 
whim the whites nf itm paper begin i« W|*- 
pear and long before the action of the devel¬ 
oping: went i* exhausted, wash the plate in 
distilled water, and pour ,in it a weak -olu- 
tion "f nitrate ofailver. Oeuj or two minute* 
after Lhis Sait operation the whites of the 
image will appear Unchanged, blit the blocks 
wilt appear so inuch irnwn intense in propor¬ 
tion to the diminished length of time the 
py regal lie acid remained on the [date. The 
same result is arrived at if, instead of the 
nitrate of silver, we j « hi r r.ijL the phi tea solu¬ 
tion of ammonia nr a very weak solution of 
lime-water. This experiment infallibly «Kt* 


cccds provided tbo scnsitlstEng solution and 
the weak nitrate of silver soluiion are per¬ 
fectly neutral ; it succeeds atsw when gallic 
acid or protoriiilpliato of iron (containing no 
free sulphuric acid] is used as the develop¬ 
ing egrtH, which pi.i - -ifl the reach of 
doubt the perturhating urn I &ti Instituting in¬ 
fluence of (be three tried substances, what¬ 
ever the developing agent employed, h is 
easier to prove this fact than to explain it; 
but for the guidance of those cultivating (he¬ 
art of photography who may be tempted to 
offer nil explanation, the following facto 
must be noted, the first two of which arc, so 
to speak, only corollaries of the capital Jact 
established. 

1» On the irregularly blackened plate of a 
microscope, place a ghi-s eunbiiniug n idv p 
and on the mirror beneath the plate, place a 
piece ni white paper, then take a Latent 
photographic image of the fly* Next pro¬ 
ceed in the dark-room according to the 
method prescribed above; a positive is de¬ 
veloped, not only of the fly, hut of the black¬ 
ened plate also. But if, instead of the white 
paper which forms the background of the 
little picture, a black paper is sulwtituted, al¬ 
though the time o(' exposure be prolonged 
and the- light more vivid, neither a in*Stive 
of the fly nor of the plate is obtained on de¬ 
veloping* It must not lnz ^apposed that the 
light was interrupted upon substituting a 
black for cl white background, for ibe plate 
and the fly were both distinctly seen on the 
focussing glass; Although, on attempting to 
develop a positive in the dark-room the ool- 
ludiontned plate remained white in spite of 
every eflbrt, while it became black when it 
wjm not submitted lo the luminous exposure. 
If the positive lie not formed, it is only in 
consequence of the negative itself not being 
formed. 

-- As soon os the negative is eatirelv de¬ 
veloped, ii positive is no longer possible. 
Nitrate of sliver, solution of arnniiinia, and 
lime-water are without any influence upon 
the negative arri ved at the perfect state* 

T 1 he positive is not at QM developed in 
the whole thickness of the collodion film ; it 
commences at the surface next tht' glass, for 
it e:m lie fee ei on that side long before it is 
visible (in the other, and tho hyposulphite, 

1 yy dL** >lv lag t he u ni in pressed ’ iodide. ren¬ 
der* the image visible on, both Aides, 

It result* Irani the preceding that nitrate 
of silver can, with each of the developing 
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awn&, determine two auoci^ive combina¬ 
tion! of different wii^rs—the one being upon 
the whites of the image, and producing :i 
negative; the ot her being ujmn the bidets 
ami producing a fugitive. That these two 
eotiiliiiinLnuw depend upon each other io 
this paint, til Lit- Iht! second commence* very 
exactly ;it tilt- moment when die first iV 
stopped: tlijft the second acts norm all the 
apace left indict by the first, and lastly. tin 
Fecund become* inifwM hie from the moment 
the lir-iT is completed. The more the whiles 
arc developed, the less black* there will be, 
ami t'frf rrmu The difficulty and impor¬ 
tance is to appreciate in wlmt proportions ihe 
two colors must he employed, to sei^e ihe 
exact moment when the formation of tins 
negative must be stop]*?*!, nn that the light 
tmd sitalic may be blended in die most hur- 
momou* manner; certain details will be ren¬ 
dered i ody by making one color predominate 
At Ihc expense ul‘ the other. Thin method 
deiunnds not only the skill and dexterity of 
an exiicrEciictd operator; it require* also the 
knowledge and Lotte of a true artist. Every 
object represented will require special sendv, 
ThU new process in no respect modifies the 
operations which precede the employment 
«f tlie developing nitrate of silver, it only 
raeesFitittvH the stopping the negative at a 
given iiiuiw-m itEk-r the wished-Jor effect is 
obtained. To this end the developing solu¬ 
tion is washed off with distilled water, and 
ihe him covered with a thin layer of nitrate of 
silver of the strength of£SO grains iu the ounce. 
TJii - * 1 must be done wry rapidly, for the 
pyrogaillic acid adherent "to the negative ton- 
tiniies the developing action, even under the 
stream of water. It Iill- been shown that 
the h-i iiLiaci of the nitrate is alone sufficient 
to decide the formation of tins positive. 
Moreover, if Win? be not taken to }N>Uf Ujkou 
the plate moistened with the nitrate or sil¬ 
ver ii small quantity of pyrngnllic acid* for 
want of materials tlm p. .d’tivc will come out 
with difficulty and will he apparent only in 
the deepest blacks. When the nitrate re¬ 
mains upon the plate one or two minute* 
previous to this addition. the positives i* pro¬ 
duced iustanlancuusly and I he white* of The 
picture lose their brilliancy; but if the 
n it rule acts only temporarily, sti to angst, 
aucl Immediately gives pi acts to the add, the 
positive deVtdojm it-olf under the eye with 
the greatest precision. If solution of 
ammonia be employed, or very weak lime* 


witter, care must be taken to wash the pluto 
; with distilled water after the con tnct oft hue 
two substances; Elien it can be covered again 
with a layer of pyrogallie acid to which a 
few drops of nitrate ot silver are added. But 
we must never lose eight of the fact that suc¬ 
cess is unpoB&ible when the bathe contain 
the least truce of nitric or sulphuric acid. 
\Vc must therefore glee prefen m e to fused 
nitrate of silver and make the image appear 
hy pyrogsJJic acid, which, even m (hi* case, 
maintain* it* undoubted stiperioritv. The 
direct jm*ilive* obtained by this proves* are 
• 1 s '-’d bkc the ordinary positives with Lvpo- 
aulphite of aodfl. and, like them, they assume 
in toning the hue we desire to impart to 
11 Lem. fids process I-; applicable to albu¬ 
men ns wull as to collodion; it is also appli¬ 
cable to paper, should some experimenter 
impart to it aortic of the qualities peculiar to 
iht- substancespoured on the glass plate. 

Saccharin. 1 he sweet principle of siigsir.- 
and other anluttancea. 

Safe-Edge. A method more particularly 

S iractked in the carbon or pigment process, 
■^ur narrow strip* of block paper or tinfoil 
are so placed on the negative a* to leave an 
opening for the picture a tittle smaller than 
the pigment-paper. In this wav a white 
edge I* left around the picture which 
the bundling of the paper in the bath* 
Safer, 

Safe Light, fight which, from its non- 
nctinie color, docs nut readily aflfect light- 
scivdiive photographic preparations. 

Salt* In cfe m&tn a body composed ot 
mi acid and a base, which may be either a 
metallic oxide or an alkaloid, a* In the 
nil rate ^.[’silver, composed of nitric arid and 
stiver, the former being the solvent and the 
latter the base; the resultant unMa Hi ration 
]* the salt of silver. 


. - ,,, me nroi- 

rrnrv salt of commerce is impure chloride of 

"11 u in. (See < 'hforid' n f t s^j„ m .) 

C 9 *® Hyposulphite of Grid.) 

S&ltuig the Paper. F ] hi * [ i r* bv wh] eh 

photographic paper in imbued with chloride 
ot antmonium, chloride of barium, or chlur- 
Me of !&tni Liim p w|iieh l in connection with tbe 
riLtruce ot silver afterwjiri.1 sjirend upon tbe 
Jbrms the "ctisitive wurfhec of chloride 
o t -3 3 vo r. (See Ls i j k x, etc.) 

Haited Paper i* jjun> jdiutugraphie paper 
which bos been llontcd or itueucm^i] for on-- 
or two minutes in a salting bath. The fob 
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lowing i* given na one of the salting-baths 
most commonly used 3 

ATSimimEnm fhJoridB . . * W jjndns. 

UcI&EJxiil' . 1 * 1 H ,J 

Water 2j orciraa. 

Pajjer coated with starch containing com¬ 
mon fait, uni which, before printing, in sen- 
rit£ted in a solution of stiver nitrate. 

Salt Prints. Used by jH'D-artUte uiion 
y..i jll- paper. Sensitize with nrxiwt si lver 
nitrate 10 grain* to the ounce in the usual 
manner. Dip the prim in ho! lition ot 10 
ounces of water with 10 grain* sodium chlo¬ 
ride an 1 ! 1 nsiant Sy retm 1 re. Make hy \ wo bat h 
alkaline by ammonia, strength 1 to i>2. Dry 
upon Ji plate of gins*, gumming a *a(e-<4ge 
while damp. It will be sTii'inib, Let the ar¬ 
tist, with waterproof ink, complete t he draw¬ 
ing. Ill each by bichloride of mercury. A 
yellow stain is often, indeed usually, left, 
Slake [t> [it:rcent, solution of din Aide uf man¬ 
ganese and hydrochloric ncid; immerse until 
clean. A very good bleach may be obtained 
by a medium wtrong potation of perebtarido 
of iron.— i\ [.*hi“\<fh Unote, 

Salts. Name for a combination produced 
by the subsLitntsuu of an electro-positive 
radical (metal) of e^uai value for the hydro¬ 
gen in an acid. 

Sandarac. Gum obtained from a tree 
growing in Borbaiy (JThpa or ffaw faf g ): me¬ 
dium f,i7.ed, yellow" tear-*. easily incited and 
soluble in alcohol. Fused in ttie preparation 
of varnish. 

Sand Clock- A dock used to mart the 
time of exTKWittaft in the camera. It con¬ 
sist* of :i glass tube, about 12 Inches long by 
1 ini'll diameter. half fiUdl with Hue m-ljuL, 
haring a diaphragm in the centre with ti 
small hide through which the sand runs. 
Thi* tuIMj is attached to u board which re¬ 
volves on a central pin; cm th< sale i* u 
graduated scale, divided initi tudf-secoudg; 
and the tube La pn Added with a movable index. 
Thiri instrument i* attached In a conspicuous 
place, to the wJill. The gla&i tube being re-_ 
volvud, the index is set to the number of 
halfcteoondi required, and the -sjind run¬ 
ning down the rocjnired time is correctly 
marked. 

Sand-:-II Plates, GcSji r ino-brom i -lc of si 1 - 
ver plate*. coated with several stiperintgMMod 
laver* * if Ctnul- ii m o t" d 11 fe n-u 1 JI m l i nerea- fug 
sensitiveim-s-. Tint ctuulsioti nest to the 
glass is the leu-ftsensitive, the upper one the 


must so, The-c plate* arc said to give just 
as good requite with a h undr edfold nver- 
expo*uro a- when normally timed, und t« b£ 
entirely free from halation. 

gang's Dry Process. This process c in¬ 
sists simply in tming n preservative of uio- 
| 4 , t golden syrup. Thy mani pu L:i !, i. si1- 

are the same as for other syrup*. 

Saponifying. Dissolving gum* nr resin* 
in alksiiie*, for insiniice, ammonia, soda, etc. 
The results Jin* rs*iu sCiiips, 

Sapphire. Pure crystal I ized a lum in a. It 
occur* ia hexagonal crystals, and also- in 
grain* and masse*. The name wtroihire h 
usually restricted to the 5dm> crystals. It is 
next in hardness to thediamaai The term 
as LL-,L'd by the French in their works on 
photography is undoubtedly applied to the 
pure alum ina used in siring, etc. 

Satin, Printing on. (See jSKIfe) 

Saturate. To impregnate or unite with 
until no more van lie received. Thus an 
acid saturates Jtn alkali, and an ;dkalt sala¬ 
mi i- an acid, Inn the solvent can contain 
no more of the dissolving body. 

Saturated. Supplied (o fulness. 
Saturated Solutions. Solution*, which, 
.n ji given temperature, contain much of 
the dissolved sul.tstann.'e ws, under tin? given 
conditions, it h possible for theca to ton- 
tain. 

Saturation. The union, combi nation, or 
impregnation of one IkmIv with miothev Hy 
i] atuni I at t ract i 1 m or jlI tin!iy ± 1 i! I the receiv¬ 
ing body con contain, no more. The satura¬ 
tion <if an add by an alkali ii one sort of 
athoitv; the saturation of waiter by suit L* 
am 'liter sort of affinity, called solution, 
Schlippe's Salts. Shlium tliioantl- 

monata, Noel'S, 4- 9H.O. colorlc*ei 

crystals, soluble in water. For sErerigthcin- 
Ing ihiu negative*, ami re-infcusiEying faded 
ones that lmve been strengthened iviili bi¬ 
chloride of mercury. 

Sciopticcm. \ magic lantern of an im¬ 
proved convenient form, fijr use with oil or 
the "a.-*:--. The invention of I Jr ,1. Murvv. 

Scratching■ Keedle- This im-innu-jil i- 
for the production u f artificial negative* by 
HcrateUrng in linos with one nr several 
needli-*. Propane a thin negative collodion 
containing much iodine, which is a* usual 
poured iiver a glass plate and prepared in a 
stiver Intth. After having taken out the 
plate, and cleansing the same on both skit*, 
with water, it is dried ami laid on a black 
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cloth, with the prepared aide on top. IT 
the collodion contained much lodilte, th-r- 
coating will appear of it lighi-ye]- 
luw hue. which in ibh ctae h jt^L 
the thing wanted. Now mute 
several ittotniniente, with two to 
eight need lea ranged together in 
a straight line, with reating-wax, 
with which u drawing can be 
scratched in the yellow layer of 
iodino silver. The dingrniri here¬ 
with reitre^t'otH the inatrument, a 
being the Maiing-wstx, and b the 
points of the needle After tracing 
carefully the ■■inlim-s of a drawing upon the 
vellow Uyer, so that the layer doc* not get 
injured. piweH to the production of the 
whole drawing, for defiucte detail only 
an instrument of two to three needles 4 
uwal; Lot luge Mre rapidly covered 

with an instrument or many needier. Each 
Scratch appears black, as tte yHlow Liver i- 
removed, snowing the black sub-kvcr. The 
|i i et tirt? in extremely plowing, fia the lines 
run beautifully parallel, 'and afford many 
dt'UcMtc gnehu ion-. Th,- -1 ■ r ■ i. I l- . I - . 11 ycJ- 
lowduat in n.4 he often removed with a broad 
Martin brush, When the drawing in ftti- 
i’hed, jnour oil the plate a concentrated >idu- 
tlrm of tuehsiu in alcohol, and wash oil' In 

water. 

The fUchsin colors only the pnrou* collo¬ 
dion, but. irut the clean eppte of the glass, 
?md renders the picture more op:wp]e,so tliut 
it i- perfectly fujitubfo for heliographic or 
photo-1 it la ►graphic purport. Finally the 
negative must be varnished, but a diluted 
solution of gelatine or gum-arabic answer* 
better, because tin alcohol vamash dissolves, 
the fnchsine. 

Screen. Aa np|mntni u.'s'd in the itudia 
for directing or reflecting 1 the liL r ht to or 
fro in the model. Ki| t ITS jihowa the udjiM- 
*Me Bergen, ?il mwt Liny l- fleet being rendered 
possible by its use; A t lb liu■ 1 t' repfem'nt a 
light frame of wood about *ix feet nigh and 
three luiiI ll half feet wide, K F, E F are two 
door-wings turning on pivots m It (>, ti U, 
eonseiiijently giving n universal movement. 

X X f A X are four inner wing* on hinges at 
the trnmt', whereby uno mny r enlarge nr de¬ 
crease the of the opening, thy lower 
wing moving in two pivots at I* P, All this 
is lined on the back with strong paper and 
black muslin add on the front with pure 
white paper. 
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Screens, Color. Scruons, <,u colored 
or ln.pu.irj aercena formed by inclosing a col¬ 
ored solution between two glam-, or colored 
n iiir, are used in urthocliromntk phntocra- 
phy to diminish the forces of certain light 
my* and gain true coliir-raluea in the nega¬ 
tive. these screens are general I v phnad 
IH-Jund Lite lotto, hut if colored film- nre u-ed 
:]iey may Ik- inserted in the diaphragm with 
giM>d cttivL. Muiij formulas are givan for 

™ prepanition of these screens the follow¬ 
ing W ill prove useful for general work. 

-■ Ltyitid fhfar Screen*. For light yellow 
screen, 1 percent, solution uf ncutr,>!V>tM- 
fliutn vhremsitn, * 

For deep yellow screen, 5 per cent, solution 
ot neutral potnastum tbiutmiti*. 

For ontngo screen. ,S per cent, bolutii.n of 
potassium bichromate, 

For red ucreen, 0.2 per cent, solution of 
erythrosin. 

(foktirm films, obtained upon waxed and 
C'olEi hIloti i ?cd plates, stained with mirantia 
and tifterwanl stripped from their supports, 
may also hi- il-imJ, A* a rule, tlm coim 
screena obtainable commercially are reliable 
and mitre economical than the linm.-imide 
screens. 

Screens, Fluorescent, fswE j h vr tho* 
chromatic photography to intercept the 
ultra-violet rays of light. May he made by 
coating gbc* pktes with; ^culin, 1 pert: 
water, oOO part*’ glycerol, 40 parti: gela¬ 
tine, 40 park. 

Screen P^teS. (-See I'uirA .Wrrjn,} 

Screen Plate Holder for Photo-Engravers, 

An arrangement for adjusting the position 
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of the screen-plate iu making wet collodion 
negatives for photo-engraving Work. Its 
rincipa] points of Hiijieriori.lv nri- tbu* 
rtefiV on li uicr.i.1cd 1 iy thfr iScOVill A Adm 1 1- 
Co., S'pw Vurk, mimufuehircrs: 

First, the ease with which it b adjusted 
for different due platen and greens, by a 
Simple sliding movement of the turn in-ide 
frames to or from the centre, and tliu* di— 
peadiiz with ihe expensive ami troublesome 
use of kit frames. Second, the convenience 
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by which the screen plate is Accurately wd- 
j utted to the st'XLs itizod plate by umarLH of the 
metallic sliding adjlistens, instead of adjust¬ 
ing by means of inserting different thick- 
Peases of cardboard, pip*r, etc. Third, d i fler- 
ent thickna^ta in the ec revn p late are aLI q we< 1 
for bv menus of aspring which always holds 
the plate in accurate place, no matter wb alii* 
thick ness may be. Fourth, A graduated 
scale on each screen-adjuster makes it easy 
to alwayi injure absolute Eccnracy in deter¬ 
mining tlm distance of the screen-pL Ee from 
the wce plate. 

Sealing-Paper. An adhesive ;«per used 
for the double nurjHwp of cementing the 
dagtterrtitvpe, ambrotype, iiuiiem elide*.,ete„ r 
and the diaphragm,or matt, and glass which 
covers them together, and to protect the 
picture from the action of the &Enu sphere. 
There are many ways of making sealing- 
paper; the following will he- found hm good 
M any t In 3 pam of water dissolve i ounce 
isinglass; J uunce gum tragavimib, and 2 
ounces gum-arabic over a gentle flame. Boil 
it down to the required consistency, and ap¬ 


ply it to any paper not foo thick. A little 
glim benzoin or nugar may be added, aa 
they ttre thought by some to improve the 
mixture. 

Seascape Photography may 1- naturally 

divided into two uecttnns: work done trom 
ibe shore and Work done upon the sen, from 
ships, etc. For the iirsl and second aiikc 
considerable ex pert nets is required to avoid 
the moving of tlm camera during exposure, 
to obtain a rigid stlpfjOrt during exposure, 
and in the exposure itself. Orewp^nn 
m a common fault in this work. When pho¬ 
tograph! tig from a ves-td » clump will secure 
the camera to some convenient support, and 
give better results than the tripod, A good 
view-finder and camera level are imDbpcmi- 
able to success. The lens should be fitted 
with a quick, easy-working shutter: :md lor 
views combining only sea and sky the use of 
a smoked glass or color-screen behind the 
lefts is ad vised. 

Sector Shutter. An InsEiifttanc'ms shut¬ 
ter with sector-formed -butter plutes. It 

S hi- as hum the middle, but allows, even tit 
e beginning of the opening, of the action 
of the edges of the objective. It is a centre 
shutter (between the lenses). 

Selenium, A red amorphous precipitate 
trom selgnie iti'id. Only the eoarse-graiiied t 
crystalline modification. of metallic lustre, is 
01 importance in phofogrfiphy. This Will 
conduct a galvanic current jihmtt ten times 
-ls well in the light ns in the dark, opposing 
A variable n^isULnce to it in varinhtc illumi¬ 
nation. On this account It has been utilised 
in the construction of the photo phone and 
several other photo-telegraphic instruments 
Self-Developing Negative Process, This 
process is upon paper. To obtain good results 
the paper must be moderately thin, of very 
fine tenure, acid made of one description of 
fibre — one which freely take* wax and j- 
cjtsily rendered transparent Select the 
paper with these requirement* and remove 
all the smng in water acidulated with nitric 
acid and subsequent washing In distilled 
water, _ Lay the wet sheets on a table cov- 
ered with a clean cloth free from starch, nnd 
allow them thus to dry. The paper should 
he perfectly bibulous' after this Treatment 
The dnr paper is placed on the surface of a 
bath of iodide of iron containing about 10 
grains of iodide in 1 ounce of water. It is 
allowed to repow on this one minute, when 
it is removed by wooden forceps and laid, 



























SENS 


334 


SENS 


wot aide downward,, on u sJitvt of clean gin&s 
and left <" dry. Tine fi;trt of the- process 
may be ptHbifutcd many hnlir* be lore the 
pnper la madesensitive. When required for 
t3ie camera it Is pUcod Upon a bath of nitrate 
of silver containing -Hi grain* of the *alt to 
1 ounce of water. If the paper be required 
to beep pond lor on hour or two it must be 
left oil this hath ter five niinuit^; if to bn 
u.*erl immediately one minute will be *ufl!i- 
cLt'ot, The *legree of sensitiveness, o r rather 
rapidity of development, will be found to de¬ 
pend^ in inverse proportion, upon the dura- 
linn of exposure to the silver oath, On re¬ 
moval from the bath the paper is placed, 
prepared side downward, upon the gla*- of 
the slide, m that wheat exposed it is behind 
tin 1 gla**. HLip* of thick cardlionrd placed 
under the glass will prevent the | at per com- I 
ing in contnct with the wooden partition of 
the slide. If the paper has been one minute 
on the silver hath the rxposnn- in the camera 
should be fur about three minutes. If it hna 
been five minutes in the silver "olution the 
exposure idsotikl he from five to ten minutes, 
h’u developing agent L* required. The pic¬ 
ture ii di-velu fietf quietly or slowly, accord¬ 
ing to the time the paper has been on the 
silver hath. It (nay bo out perfectly in ton 
omsLiu-s or it may take an hour; the lights 
will not apoil until the picture i,* completely 
developed!. The dark jciri.- are of luttm*? 
blacfcnro-* arnl of the most complete opacity, 
and the picture is completely in the sub- 
stance of tho paper. The proof should thou 
be wished well in distilled water, or in cum- 
mon water slightly acidulated with sulphuric 
acid, and subsequentlv fixed in bvpninilphite 
Of his(u solution. The object in acidulating 
the water i* to prevent t»e lormatiou of a 
deposit of fixidc of iron which otherwise 
would make its appearance and *oil the 
picture. 

Sensitive. A term applied to the com¬ 
pound, whether for the daguerrotvpa plate, 
or paper, or glass pmceaws, used to give sen- 
Httivenes.’ to the surface of the tablet upon 
which the image it to be Jmprused by light. 

Sensitiveness, The property of certain 
*alts; generally iodide,.chloride, and bromide 
of silver) to become changed, chemically, 
by tlie action of light and becoming black 
in flubeequent development. The degree 
of sen*ifi ve in *■- indicate* how quietly this 
blackening will take place. This degree 
in the modern bromide of silver plates, 


films, ami paper?*, is Usually ascertained 
by a sen-i tome ter, Ten degrees Wanted*! 
spusltmueter tor “ 10 Q W/') correspond to 1 
degree of il wLit collodion plate; the highest 
number is 23 degrees W'., for instantaneous 
pin tin. which is about fifty-threetimes greater 
t.f nsitivencs.H than that of a wet collodion 
plate. 

2. SmtUivma*. The facility of receiving 
impressintui from very feeble rays of light, or 
of receiving quickly from brighter -rays. 
Sensitiveness is dependent upon the purity 
of_ the chemicals used and the method of 
using them, A certain portion of nitrate of 
silver in the lodtiied film render* it . pisLe 
Hcrbiitive to light, but any further addition 
ha* no further accelerating efleet, while a 
reduction of that proportion sen.-ibly de¬ 
creases the action. Free arid* in the bath, 
additions pf certain organic matters, like 
olhumcn, gelatine, glycyrrhizin. etc., im- 
juiriiics in (he iodide-, the presence of free 
iodine, or of bromides and chloride*, a too 
dense film, or a want *>f a due proportion of 
iodine in the him, impurities in the alcohol 
and ether, decomposition of the colliidion or 
of the nitrate bath, are some of the condi¬ 
tion* which influence n rfwrai# in the sens!- 
tiv-L-ncra of tin- photographic film ; while the 
conditions which beerroac it* .sensitiveness to 
light are perfect neutrality of the reaction* 
cm ployed; a soft gelatinous state of the film, 
absence of *alt* which precipitate nitrate of 
> i 1 ver; a n undecomposed col tod i on , cental n- 
ing nti organ in 1 matter of that kind which Is 
precipitated: by basic acetate of lead and 
combines with oxide of silver.— II. H, &udt- 
ing. 

Sensitive Filin. The tilm or coating 
covering the surface of paper, dagnerra- 
type plate, plate of glass, or other substance 
rendered sensitive to the action of light. 

Sensitive Paper. Paper prepared with 
the sensitive solutions to receive the image 
of the object to be impressed by light. (Sec 
I’hviographic Printing J*r>nting f y^uHvt 
I^rper, forjH-r JOnjotirti, etc,) 

Sensitive Solutions. Thusg phot* igm pliic 
solution* by which the various photographic 
surface* me rendered wosfble to the action 
of light, ami by the reduction of which the 
photographic image is produced, 

Sensitive Surfaces. Su rface*, whet her r,f 
ghL-*, paper, wood, or other substance, that 
sire rendered sensitive to Sight for the pro¬ 
duction of the photographic image. 
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Sensitise. To i~ to render a 

solution nr >tlj-lhcv reliable to the action of 
UiliL 

Sensitised. Any substance imbued with 
a^enriitive agent irt raid to be sc n*i tilted. 

Sensitizing. T he act of reath* ring a solu- 
tinn nr surface sensitive to the notion of 
light. To make light-iendtire by dippiug 
into nitrate of silver solution,, vie. 

Sensitizing Bath. The solution in which 
the albumen, collodion or Other plate or 
Mpr in rendered sensitive to the action ot 
lign t. (Sea Xitmte Bath, AVr/erffir /Vonwr, etc:.} 

Sensitizing the Paper. The art of apply- 
ing the >u native solution to ]iajK?r. (See 

Senaito-ColorimeteT. An inei rumen i in¬ 
vented by Lemr Vidal for determining the 
normal '»eiBsitiirenies» of orthoehromatie 
plates ibr the different colors. It resemble* 

| tie H fiMi hmirter of Warnerke, lull differ* 
From it in presenting, instead of a scale 
of numbers, one whuti show* in twenty-one 
squares the seven fountUth-n colon* of the 
spectruiniii three different degrees of density. 
An orthochminutic plate normally csposed 
under such a scale indicate* to what colors 
it in .sensitive. 

SensitOBd'eter. Dr. H. W. Vogel tie- 
scribe.- the following form of sensEtometer* 
tiir noting I!-. -ay*: kJ In order to 

dearly indicate how far the effect of light 
bus prmessed, a thin strip of tin Is fitnl 
under trie cell*. in uhich flgUn> aft cut to 
indicate the number of holes made above. 


flu, I3Q- 



For exposing, ush a sheet of white photo- 
graphic paper, which Lb drawn upon a board. 
B, which Wnl i- exiivtly one metre dis¬ 
tant from the photometer (*00 Fig. I* 1 '’?), 
which 1* lighted by a small window, a 1 Knit 
twenty fret distant, [being directly to the 
sky, through ;m aperture in the studio pro¬ 
tected with semens. Aa the strength or the 
daylight i- very variable, even during the 


time nf exposing the two plates 1 tise a 
ilnubh,! instrument, a.* shown In tlnj annexed 
ding nun, and in which the two platen can 
tie espo^ed simulteuienu.-dy (Fig. 1*1}. Of 

course the plates arn td-O devcloan'd riirmilla- 
tteously and equally long. Tho tmpertturc 
of the developer i* of special impo/tanec. 
With a warm developer often three or four 
figures more are reached than with a cold 


Fie, iflL 



one, and it is therefore necessary to keep tho 
developer tw nearly ah po&dble at. the same 
temperature (till* l^ihr,), which can he done 
bv using he in summer and warm water in 
winter. Of course, thin mast be done onlv 
when it is in feuded to com] mm tint reniltn 
of experiment* made in winter. If tho two 

S lates are e.\ jKtrii.il simulLi mem-dy, and nko 
eveloped at tho same time with the de¬ 
veloper the temperature does not modify the 
result." 

A ^nsitometer devised by L. Wnmprke is 
ahwi iirii.nl. It resemble* a printing-frame. 
In ii a ghat* plate L* placed, divided into 
twenty-five equal Bqoaw, printed in gelatine 
color of varyingcnii-istem-eor thickn.au, so a- 
to unike the li r*i Mjuan \ t he most , the t wenty- 
fifth the Irasi, transparent* These Manures 
are numbered from f to 25 In fatty, non-iraus- 
parent ink. Before the frame a glass. plate 
u fixed, painted with luminous paint , the 
dn'-plMi 1 to be tested L* placed in the 
frame, film toward the numbered Rionres. 
An inch of magnesium wire i~ burned before 
the plate painted with luioinw color, and 
after a minute the dry-plate within the 
frame is exposed to the now ■mll-ilhiminut- 
ing pain ted gins* plate. A fter do vein piuen t 
the intensity of the reproduced figures repre¬ 
sent the sensitiveness of the film. 

^ Sepia Tones i in plain salted, paper may b« 
obtained by using an ordinary gold bath of 
onc-luilf the usual strength; for this purpose 
the print* should not be printed too darfclv, 
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For sepia tent* on brrjiu jiJe paper the print* 
ure developed as uplift! with ferrous oxalate 
ami washed, then immersed in the following; 


Fitfixrydn l'.3o or routflJ 11 m 

S. F4iiim.i N LlfilW 

^LHtl*L ACrjtin Aftld . 
Wfllcf , - 


0 gralJif, 


□ rlnit‘111 ii5. 
IS OUtitKa, 


-. , depend* rbiefly upon tharaug'hly 
washing Jill iron and hypo from the prints 

before tonlo^p 

Serre'a Negative Process. Tnfa pr 
i*, >.]liu ti- M. Victor Serre, who givea the fol¬ 
lowing method ofmanipubuion: " J U-e paper 
str-ingk s i -/x* \ w I lh gv I ntJ lie, or a 1 h U11 if n v/a ■ < i rt 
lank aide* ivU1 l u mixture of equal parti of 
albumen and water. M hun the paper is 
dry I HKtgulate with a hot iron. For the 
preparation of a.sensitive surface, 1 use albu¬ 
men iodized with iodide of ammonium, to 
wllidt is added Jl little gutll, sugar Candy, 
nad sugar of milk, l Reraitizo on o solution 
of liGckJ-niinite of silver of n strength of 5 
per ivnL; when 1 wish to prepare weceral 
sheets 1 take a [date of gloss, rattier larger 
than the sheet uf paper, and by means of n 
funnel pour upon it a quantity nf the 
avem-nitrate sufficient to aensitljce the paper, 
which. I immediately piece upon it; the 
-t-a-briring completed, 1 place the sheet in a 
dish foil of oruinary water, repeating the 
operation with every sheet of paper. When 
tliev are all collected I throw wwfty the 
water; renew it until w;hat remains is per- 
fecilv ideur—a certain sign of the complete 
precipitation of the nitrate of silver. I 
then place in the dish full of water a email 
quiiiuitv of liquor uuwom®, to dissolve the 
chloride of silver, and agitate strongly for 
five or -ix Tnftmtaw. The paper is iifxt n- 
moved from the dish and dried between 
blotting-paper, enclosed In. a cover of clean 
paper, mid well pressed. To calculate the 
time of exjajsure, a trial must be made at 
home with the purer wet—the dry paper 
will not undergo n longer expwiira—taki ng 
into account the light, diaphragm, and foli¬ 
age. When returned to the laboratory, a 
film of tiL'etei-ni irate solution (3 or 4 parts to 
iJHi) must lie ponied upon the glass plate, 
and the irapre-*ed side of the sheet of paper 
carefully deposited upon it; alter u tew 
minutes' the pajieir is to be |dun^d i ti i.. .i 
hath of saturated solution of gallic acid to 
which camphor ha 4 been added. The image 
will Eoun appear, with the halt-prints perfect 
and the blacW strong. 


Serum (Whey, Possetj. The aqueous 
liquid which remains after the hotter and 
casein have been removed from die milk. 
Used rvionetimcs on plain paper to Impart 
brilliancy to the prints without tjn> much 
eh)’-*. A* ji photographic jiggnt it Is Used iu 
the following manner: 

I*fepfU’nii*m of Jftjffffw In!u hah 

a pint of serum of milk, which is strained 
through fine linen to separate the w/Wa, 
-sir tin- white uf all egg; after depriving it 
of all —-tilEii matter, boil it; then smiiji it 
again through a paper filter, after which, 
upon cooling, ilbwira in it 31 per cent. oi 
it- weight of iodide of pitfa---him. To use 
thls liquid proceed hi the tb I lowing manner; 
Phmge the paper which in in undergo the 
prapHialioii into tile liquid, in which let it 
remain for two minutes, ami when it is very 
uniformly impregnated, dry it b.\ suspend¬ 
ing with two pins to li piece «d mpe which 
is placed horizontally. This preparation is 
conducted in r I ay light, without any jwi- 
ticLtttir precaution; the ]:»ajmr tun be o»ed in 
the nirjtjt Hcxible state. W e (hen dry ii with 
the blotliHg-pajHfi' hclbn’ HUl no Siting it to 
Lhe acetirtittrate. If it i- intended tbr suh- 
sLfjitciii operations, it should Is- left iu dry 
completely. Proitieted fnan muisture and, 
rtnst. this paper keeps almost indefinitely. 
Papers with the serum have not the semi* 
t i ven e» i if those prepared with t h e saturated 
holntion of Iodide of pOtBHuiu; they are 
therefore less onieticable for the execytion 
of portraits. We re ti ounce the ns in the cac* 
cut inn of objet'ts which require n short ex¬ 
posure, and adopt them exclusively iu the 
reproduction of those iu which the duration 
ot exposure is nut important (and for u lung 
cipwiini it is necessary m mute a difi'er- 
ence of one or two minutes), and rt is prefer* 
able, therefore, tochonse them rather tliin, 
jl-, the images have mure power of depth 
in the !x>dv of the jwp-r, and ersnseqnenlly, 
more gradatious in the general effect of 
the picture. When we work with a paper 
hut slightly Sensitive to light, the strongly 
clear parts are the only ones w hich are im¬ 
pressed during the first period* of exposure; 
the detni-tint*. are scarcely rap refuted in 
eotaparisua with and the lights and 

nhides have an extreme dulm-as. With the 
very sensitive prcpiiration*, a nearly con¬ 
trary effect It produced: the dear part* are 
copiid witl|i.[]t cleamesj;; all the details are 
blended—■without design and without lor- 
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moTiy. We thru mv that the proof is in-cr- 
Jone. The parte which are in tin- shade, or 
the (ioojt? dark, un the contrary, reflect less, 

]]^h l. The photographic lutcm is lo.* active 
—#tiflidently energetic fo form ji well-deling 
atvd image.' This action ha* not intensity 
enough to eoinjifonuae the purity of the lines 
and the dearness of the detail*, The very 
sensitive preparations do not bear the check 
of Light, unless a ^rMin arrangement of the 
picture peculiarly counteract* the difficulty, 
lor in wishing to push the exposure too iur 
»e curry off the image under the glare of 
light, and nil detail dboippcuta. 

i*>n/ Dry Pit ptf with Srrur/t. To 
use serum in the dry slate, it ei! Li si, after 
being submitted to the siceto-nitrate, he dried 
between two sheets of bloUing-pajior, and 
another sheet of lining paper laid outeide, 
which should lie perfectly dry, and then 
placed between two glares in dm holder of 
the camera. The sheet thus pre-seed between 
tn-M gbi—es insure- a-very even surface, and 
resvrvt** its photographic c jUslI it u-s several 
ays. But in summer the paper should be 
extremely thick to remain good twenty-four 
hours. Very line paper ivould jierli ups not keep 
an hour lit this high leniperature, while it is 
ea-ily preserved a day or two at zero, It ;s 
therefore inifnidaJit to avoid passing the 
piper to the seeto-mtrate except at the mo¬ 
ment of lining. The dry paper is less sensi¬ 
tive than tin 1 wet, and it, in necessary to ex- 
pose it three times as lung in the camera. 
Dry paper- must Iw rejected when we wish to 
obtain proofs promptly. Fur inanimate ob¬ 
jects in which the time of exjtosuru may be 
prolonged with impunity, dry paper* are 
more suitable, and when they art' very thick 
tin- proof* arc Si ner and more delicate, and 
the gradiit lulls nf light more perfect, (?ve 
$o?-ir Printing tn/ Dertlopinrtii^ 

Serum DryTToccss. Take any collodion 
suitable for n dry process ; coat the plate, 
sensitize .ilnl Wash in tllu usual way’ then 
imru^iwe it in a dish containing sufficient 
scrum to cover it fur three minute*. After 
draining the plate the back is S [Hinged and 
wiped clean, and placed in the dry ing-box. 

Shadbult s Dry Process. This is n dry 
process in which the syrup nf honey is used 
as the preservative imt The firsLemphiV- 
ment nf honev for this purpose is due to Mr. 
Bhadbolt. (See Ibmfy Pm* ^,\ 

Shade. That piMTii.in ■. f the picture de¬ 
veloped by the action of the light upon the 


sensitive coating and which give- prominence 
and action the image. The stnidv* of a 
pie [Lire should be transparent, soft, hLirnunai- 
0UH and well blended With the light portions; 
except in the extreme outline nn harsh or 
abrupt terminations of the -hade- should be 
perceptible, no matter what their tone or 
color may Lie. 

Shade for Printing-Frame, Used to se¬ 
cure uniformity in printing the sky or ex¬ 
treme distances without lofttnr detail of any 
pari. The shady may be made of a piece of 


Pm. VtL 



thin zinc, curled :l- much as i- neressury to 
meet the warns, of the moment, nod i.- held in 
position by four large-headed drying-pin*. 
The zinc should be cut with exactness, so as 
to clip into the groove formed by the heads 
of the pins. The printing-frame should is.' 
larger than the negative, 

Shadow Chamber, r-oinciinn - when a 
skylight is found uncontrollable, use has been 
made of a snh-studia. so to speak, canstnieted 
insidu the larger one. i-uch a help, called a 
41 -linifjw-!:htii)iber, Jl suggested by E, .1. !*’■ i-h, 
Ls contrived as illustrated oil next page 
(Fig. 183), 

It is a conglomeration of sliding curtains 
which can be moved quickly, hoc tiring an 
endless number of effects. 

Mr, (■>.-- 's studio Jill- a side-light, thirteen 
feet wide and ten high, connecting with the 
skylight, tvhirh [- thirteen feel square; the 
glo-s is all ground ; [lie angle of the sky light 
is thirty-live degrees; there is u -mice from 
side- and skylight to the buck wall of nine 
keet; in the ceiling of this space is u w indow 
some three feet wide, which extends clear 
across the room; this li^ht is Used for the 
purpose of lighting up the backgrounds, of 
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which there ore several, on Tollers, fastened 
to the eeitiup; tin? three-feet light dots nut 


Fl(J, l-Sl. 



reach the sifter#, they being In the “shadow 
chmul HT.” 

Sharp. A term applied to a photograph 
well defined III every fniitiilllurr hold ill it- 
-lUllino and well filled out in detail, ft 3- 
ill-mi applied in ilie camera when these effect* 
art- pn wJuttx! by tliai instrument. 

Sharpness, The j^rfect definition of the 
plmtographie Image, either negative or posi¬ 
tive. Mntiv phott^rJiphen* misapply illi.-s 
term to hard,abrupt outline and detaiL True 
sharfme>s in a photographic picture pro¬ 
duce* rimtidnrtA in 3i 11 its p.inH without harnh- 
nw of outline, which, although it give- pro¬ 
minence to the outline a* if the positive were 
cut <mt and pasted upon the surface, renders 
the detail fiavinhnrmnni oil* and devoid of 
gradation of light and shade. The relative 
value of [hi- lava term* may In- illustrated bv 
viewing through a stereoscope two stereo¬ 
graphs, one perfect in all its parte, the other 
under-printed, overtoiled, and cut t<* the 
outline# and parted in that manner upon the 
cardboard. 

Sheaths. Ill at: k tin frame#, open in front, 
into which hand-camera plates are placed to 
pmteet them when in-in™: eliuuged, and to pre¬ 
vent the light striking the plate nest behind. 

Shellac. IWk-red gum. soluble in alco¬ 
hol Used fi«r varnish. 

Shutters for Instantaneous Work Mr. 
Quidde gives the following infdrmmtiiiHt: Fig. 


184, 1 shows u shutter with ft circular aper¬ 
ture of the size of ihe objective. 2, Fig, 1M, 
shows* a shutter with n 
KquEure aperture, the 
depth of which corre¬ 
sponds* with the diam¬ 
eter of the objective; 
and a. Fig. 1H4, shows 
u shutter, the aperture 
of which is wider un 
the margin# thtm in 
i he centre. The dis¬ 
tance from m to tt b 
etjiud to the objective 
diameter, jjod the ra- 
din# of the circular arc 
c a d and rbj egnal to 
that of the objective 
aperture. I f the th n*e 
board# are moved with 
the same degree of 
rapidity, the time of 
aXpAHUTC in regard 
to the vertical dia¬ 
meter of the objective will be identical for 
all three board#, for all three have to move 
the same distance, but the effect of the light 
diJIer# very much with all three: ft moment 
occur- in which the whole objective is free, 
the effect of light being in consequence the 
same with one a# wiih tlie others.; but thi* 
is only for a moment—in every tuber po¬ 
tion n very material diversity is manifested, 
which become# more marked at the begin¬ 
ning or conclusion of the exposure. in the 
above diagram the moment Lh repose a ted 
when the top edge of the aperture ha# arrn ed 
t n the cent re of t he object! ve open ing. In 1, 
Fig. 3&4. we see l<-.^ than tnilr ot the ol>- 
jeeiive aperture o; in 2 we we exactly the 
half, and in it nrnre than half of the ob¬ 
jective aperture. Thu difference is shown in 
a stiil more striking manner just before the 
conclusion of the exposure, a# indicated by 
the dotted lines. * Ine can easily eah-u late 
in this nuinner that the effect of light of the 
three shutter# In 1, 2 and It, with *h|UjlI 
nil i'.eiucnts, and mil other cireodistance# 
identical, stand In the rmine relation as the 
superficial contents of the respective aper¬ 
ture*. which is approximately expressed by 
the rebition of the number# It, 14 anil 17 to 
each other. The hitter form of shutter is, 
therefore, the most advantageous, for It ex- 
poses the margins of the picture, which have 
relatively less strength of light, lunger than 
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the centre, But tenuy other forma are in 
market, some of which expose the mawt 
of the picture too short n time. (See Nor¬ 
ton* it- C'v u4~ Cbfr/i rr<) 


tlif wall, or by means of the instrument 
called a pantugnipb., The term is also now 
tippi led to photographs Like ei for the pur* 
pose of reproductions iti atncu_a_ry. 





Shutters, Exposure, Tlie introduction 
of very rapid plate* baa owe** dated ttie de- 
vistng'of mean* by which the exposure may 
be controlled with certainty* whether it lie 
the fraction id part of a second or a much 
Junker period of time. Tbb is seen red by 
shutter* of various form?, which may be seen 
bv reference to the catalogues of dealer* in 
pin itographlc supplies, Shutter* are divided 
into two climes: those intended for very 
short exposures, catted metaataA&V*thutitTw, 
and those for longer exposures* called, frjne 
shutter*. Several form-* admit of both in- 
ctantanaooa and time exposure*. 

Side Screen, A simple arrangement of 
frame and adjustable blinds for use in a 
studio. When the blinds are closed it can 
be used as a solid screen or reflector. fScc 

Fig 135.] 

Silhouette. A term applied to ibe repre¬ 
sentation of an object filled in, of a black 
color, and in which the inner part* are some¬ 
time* indicated by line* of a lighter color, 
and shadows of extreme depth* by the aid 
of a height',-uing of gum or other shining 
medium. Thi~ kind of drawing derive!? its 
name from its inventor Ktiennede Silhouette. 
Kepreseutiitionsi of this kind may be well 
enough taken from tile shadow ni' u person 
thnjwn on u piece of [super placed against 


Silhouette Photograph. Two black 1 jack - 
rounds, made of cloth or of velvet, one white 
lactgrountf, and n piece of blink cloth. 


Pro, isw 



are all that ia required for making ail- 
honettogrephy by the Stum man process. 
Arrange in the glass-room the two black 
backgrounds so ns to furm a sash passage 
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two ynidis vide, parsillft to the tosh, and dis¬ 
tant'from thU stbmit one vsird. Cover tile 
two black background* with a pisicfS of black 
doth, to fern* a roof. You Wo in this 
manner iv small tunnel, one of whose outlets 
i* turned toward the camera; at (he distance 
of a yard from the other outlet place a very 
white background, and light it welL, The per- 
sun of whom It is desired to make a mlhou- 


FR>, W5- 


iug immerse fora fewmomenta in a solution 
composed ad follows: 


At robot t , . 

llutifala . . , 

Mwtk (la team 
Chloride of Q »1 hi Li ith 


* 1030 p*Hi. 


5 

SO 


+4 


Allow the silt to dry, then eeutftfce in ibe 
fell owing solution: 

NLtrata of Hlv«r . . nil r*ri»i 
Water i.OLmredj . . IUW 14 




M 


J(mV 


■p- 

* 

l 

] 




ettc portrait is placed in this little improvised 
tunnel f bo that the profile ia cast sharply on 
the whits? ground. The part of the face 
turned toward the objective being but very 
little lighted, we >ee on the ground-gin^ oi 
the camera onlv a nilhouetu? on a white 
ground. The time of eip^Ltre should lie 
rather short. The plate i* dereleped tn the 
ordinary man nor, but the development ia 
pushed a little in order to get a very white 
taekgrotWiL 

Silicates, Salts found in Nature m mono- 
eiUcntea, d»ilicaha r and tmilieales* Ctsed 
in the manufacture of glmffi and porcelain 
and in ceramics. Barium silicate gla-** ia 
need in the Zeb-s anastigiimt* (q. v.) on ac¬ 
count of it* clear new and non-obstruction 
of the chemicalSy active rare. 

Silicate of Potassium. 6yrup-liko aolti- 
tion of alkaline react km, drying in the air to a 
glra-likr UIUH4, Used very dilute in clean¬ 
ing plates. ... 

Silk, Printing on. Punts upon a ilk. 
satin, cotton, or w r ool fabrics may be obtainsl 
ax foltuwa : To prepare the rilk for print * 


Dry and iron the Bilk; prim as 
is usual with albumen piper, hut 
with care, watching the progress 
of printing, no that in lifting the 
silk from the negative blurred 
lines do not result. 

When sufficiently printed wiL-h 
well in live changes of water, and 
tone in any tuning-barb, which, 
however, miiat be diluted by the 
addition of water equal in quan¬ 
tity to the volume of the hath 
used. M. Sv h aetfnv r recutasaeiit U 
the subjoined toning-bath as 
especially adapted to this proc&a: 

■ Fun: WiKt .... ]DM pacts. 
Cblorld.j of Gold - . 0.25 14 

BS^ibutmLe ftf Sodium 2.-H) 44 

Thi- bath should be prepared several hours 
before use. The «Uh prints should be kept 
moving while toning. When toned Immerse 
for a moment in n bath of dear water, and 
fix in 

Water ...... 1000 parts. 

Uypcnuipliltc of Soda , . .110" 

for ten minute*. Wash afterward for a few 
hour* in running water, dry in the air, and 
afterward with an iron pros the silk prim* 
while they are slightly dump, 

Tu finish these prints in monochiomC or 
colors, dilute the color used with ;i solution 
of L part of alum In 10 parts of water. 

Here is a formula lor sensiliaiug cotton, 
4 it, or wiMjl fabric*, or canvas for pa in lino;, 
so that prin t* may be made from photopniphie 
negatives upon them as & guide for decora¬ 
tive wort: 

Ammonium CWortde 2 part*, 

Wuer . . . . 250 4- 

WUlMOf Two Egjf*. 

When dry. servo tize by floating upon a 60- 
to 70-grain nitrate of silver bath. Tone, 
lii, etc., as iuuuL. 
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Silver. Ag- Comes in larger or i-m alter 
piei'Ev, and in combinations afwiniM kind*. 
F-ir photography, only its salts Lire of im¬ 
portance. 

Silver Albnmijmt-e. Albuminnir nf sil¬ 
ver A probably indefinable combination, 
which U formed when albumen in solution 
is precipitiU'il by a silver solution. It is 
white and insoluble, and tran.-H min d by 
sunlight into a ml mass (albuminate of .-Li¬ 
ver HuboxiJe}. 

Silver Bath, Aqueous solution of nitrate 
of hi I ver of varying concent mi imi, Used for 
sen&itixing albumen or naked paper and wet 
collodion plates. 

Silver ink Triturate in a mortar equal 
parts of silver full and sulphate of potassa 
until reduced to a fine powder; then wash 
not the suit and mil the residue with a mu¬ 
cilage of equal i^Lrita of gum-arabic and 
water. 

Silvering, Coating the duguerrotype 
plate with a thin film of silver (See Gn(- 
MJtizintf th* /Vrj/-\) 

Silvering Liquid, A solution of oxide of 
hi I ver and cyanide nf potassium in water, 
into which the daguerrotypo plate is plunged 
during the silvering process* 

Silvering the Flaw, (See XVivrin#.) 

Silver-Meter. Obtain a light gin.--* Husk, 
tube, or other con vtmieu t vessel ot Uftit murr 
than vitr gimer capacity wAra gaite full; into 
this measure one ounce of ofetillcd water, 
then (it a cork with one of tin- fine glass 
tube* pencil leads are kept in through tho 
centre for simply iw* a V groove), and adjust 
II t-» the n<H'k until the water appears at the 
top of ibe tube, Mark it- petition on the 
neck at the bottom surface. Now weigh the 
whole arrangement in the balance and ob¬ 
tain the counUrpobte in one piece tor future 
use. By suih-titutlng I lie solution of silver 
under trial, tbr the waiter, you will ascertain 
th-' number of grain’: per ounce by the extra 
number of grains il takes to equipose the 
vessel. 

Silver Printing, A printing proce&t in 
which a film, made light-sennit lvc by silver 
tulta, server as currier of the picture, (See 
PrintmgJ) 

Stiver Stains from Negatives, To Kti- 
move, A solution of 1 part of iodide of 
potassium in £0 parts ol water is recom- 
nu niitnL The negative in; laid in this sclii- 
frjn p until the h tains disappear. The bath 
can be used repeatedly until it becomes 


mi Iky, The negative i- not injun-d In any 
way Vie the solution. 

Silver Teat. (Invention of Dr, H, W r 
Vogel.) It consists of a stand, H, a burette, 
i7, two pipettes, p and F, and a beaker gliu-s 
(V„ A solution of iodide of potassium is 
prepared containing 1033^r cubic centimetres 
of water, exactly to gramme- of pure iodide 
of potassium. In 100 cubic centimetres of 
this solution precipitate 1 gramme of ni¬ 
trate of silver, fo that if one cubic centi¬ 
metre of a silver saluyon is measured o(f 
atid t&ited every cubic centimetre of the test 



solution used gives 1 per cent, of nitrate of 
silver (1000 cubic centimetres = 2,] 1 pints, 
and 1 gramme = 15.1 ■Train-,). This pre¬ 
pared solution is placed In the burette, o, 
which Is divided off into cubic centimetres, 
and furnished with a pinch-cock, t. The 
pipette, p, k then dipped into the silver soj- 
lutifim to be tested, filled, by drawing with 
the mouth at the upper end "to tlje mark i, 
which is an exact cubic centimetre, ami the 
solution allowed to run into the glasa, O. 
In if] the same glass, Ci t are placed one or two- 
cubic centimetres of prepared nitric acid, 
using the pip'tte F. (This nitric acid con- 
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tjiiwB l grain of pro Losul ['hate of iron to ! 
every 2 ounce* of pure acid). And finally 
10 irt 14 drops of a prepared starch solution 
tire added. (Thi* solution t* made by rub¬ 
bing up 1 on Det* of starch to a thin paste 
vl- htii distilled water, pan ring it into 12$ 
ouDel’d of boiling distilled water, and stir¬ 
ring t’nf several minute*; after setting for a 
few hour* the clear solution is poured off, 
and 2f ounces of pure pulverized nitrate «f 
pot assn added, when it is ready for use, and 
will keep undccoiii ppped for about nix n r wk4. 
The solution in the burette, a, is then aJ- 
tjowed, by prv&iug open the |umh-coek, to 
run into the glass , *7, until the blue color 
which h produced does not diaap ninr by shak¬ 
ing, but remains pernutoenL With u little 
care at the close of the stirring a single drop 
Bfi.ll be (bund sufficient to produce this per¬ 
manent color. A simple reading of tint 
number of cubic ctniunetres of solution 
used gives the percent, of nitrate of silver. 
Thu if it stands al per cent., that L% KK> 
cubic centimetres of Mulution contain 7 1 
gramme* nitrate of silver, it is equivalent 
to about 35 grain* to the ounce. 

Simile Platino-Paper, A _ ] m per onepared 
with a mixture of soda, ferric oxalate. and 
oxalate of silver, which, when developed 
with hot water or steam, furnishes prints 
resembling platinum picture*. 

Simple Collodion, Collodion without any 
admixture of the sensitizing agents. (Sec 
CbttodUHi.) 

Single Achromatic Dens. The simplest 
and cheapest form of photographic objective, 
in w] l U' ti color diffusi on (di ffereile e o t optica I 
and chemical foot) ha* been avoided by the 
union of crown and Hint glse-*. 11 hen in¬ 
sufficiently diaphragm ed, the achromatic lens 
render* tile straight line* at the edges curved, 
(See Distortion ami ji&tmr/w,) 

Sin gle Lena. A photographic objective of ' 
but one combination, consisting of a cniwu 
gjos* condensing lens cemented to a Hint 
glass diffusing lens. 

Single Transfer Process. The method of 
tran-ferring a carbon print from its paper 
support to another final support Such pic- 
tens are reversed unless reversed negative* 
are used. 

Sitter. The model, or subject * the per¬ 
son who I? being photographed. 

Size. Dimension* nf plat/c* and picture*. 
The size of platen iu Germany are r fix 12. 
cm. (quarter plate) 13x18 cm. (half plate); 


13x24 cm.(wholeplate); 21x27 cm. {extra); 
far landscape- tno*tly 12 x Idem. The In¬ 
ternational Photographic Congress ha* pro¬ 
mised a* normal sizes : 9x 12.12 x 18, ] 8 x 24. 

2J x 36, 36x48. 

Usual picture dimension* in rut til met re* 
in differentcountries; Mignon r libx3o; visit*, 
10-1x82; Victoria. 126x80; salon r 33® x 
17,7 ■ bond oir T 320 x ] 33; exee»ior> 330 x 200; 

I ifluel, 380 x 28u ; t> ival. 180 x 380 ; N mure , 
080x480; eahinet (album). 165x110; prom¬ 
enade, 210 x 100, 

Size of Drops. In technu'ul formula pro- 
pcurtkm* of fluid* an: *omctime* given in 
kfo/i.f. A* the drop* of different fluids vary’ 
considerably in size, it is desirable to be able 
(hp compare them with * standard measure. 
L)r. Eder give* the number of drop* required 
to make a ruble ctnfimeire as follow*: 

DffifAi 

\v«iit . < . . + . + ■ 3n 

f3 jrdrochknlc Acid. ...... I£j 

NUrlc Aftd .37 

Sulphuric Ada , ... .2* 

Ate tic A d J ....... 38 

runtur nil. ....... 44 

Olive Oil 47 

Oil of TurwnUfcS . . . . -BS 

Alcohol ...... H , Si 

Ether . . - . ♦ - . . H3 

Bv remembering that 1 cubic centimetre 
is equal to 17 minim*, the proportion of 
drop* in any formula may bn converted Into 
Kngliah measure. 

Sizing. A preparation of any muuilugi- 
nous Bubstimca In water spread on the sur- 
face of paper to render it le>* pervious to 
moisture, and to harden Its texture. The 
photographic *ize* are albumen, scmm, gi-Li- 
tine, dextrin, * torch, inulin, virgin wax, col- 
bid ion, and various vegetable gums. 

Sizing the £apcr. Dissolve senini. gela¬ 
tine, or other substance, in water to the 
required c m-istenee, ami jiour it into a dish, 
placed hori?.ontally, taking cure that there 
[4 no froth, Take the pa]»er and wet it "U 
fine ntde only, beginning ai tlic edge of the 
dish which is nearest to you, and the long¬ 
est side of the sheet, placing the right angle 
on the liquid ami inclining it toward you, 
move it forward in stich * nuumer a* to ex- 
creUe a strong jinsstan, wiitcli will remove 
the air-bubble*. Let the sheet imbibe two 
or three minute* without touching it; then 
take it up gently, hut at once, with a very 
regular movement, and bajlg it Up by the 
corner* to dry. Pjvparo thu*, in the same 
bath, a* many sheet* a* desired, taking 
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care that there U always about a quarter of 
an inch in depth t.ii r h, Union in lire dish. 
Then place all your dried sheets, Qga on the 
other, between two leaves of white paper, 
ami posit over them several times a ivrt‘ hot. 
iron, talcing out ii 'beet odi time ; you will 
thus render the sizing iruscdubSe. r l lie iron 
should be ns hot jU possible without scorch¬ 
ing the paper, (For other method* nee Chf- 
tfrlfon Fn*™, etc.) As ll genera! principle, 
although a sizing may be perfect for photo¬ 
graphic napere, it is necessary that it should | 
he dissolved in the same liquid which con¬ 
tain* the preliminary preparations, and that 
it ufterward becomes by drying, insoluble 
in other preparations to which it is to be 
suImlined. Starch, inulin, gkejjfrhizin (li- 
q utiri t*e), gelata ne b muei luge of linseed, sugar 
of milk, serum, animal ami vegetable & I hit¬ 
men dissolved In wnter T nwins, camphor, 
fermented gluten and collodion dissolved 
in alcohol, pnosi”.- the properties, and are 
there lore excvltent, 

Skaife's Method of Enlarging, The :u- 

m sphere of London being sn often obscured 
that the Solar camera is ramlervd of little 
ij.se, Mr. Skaife do vised the following proofs 
for o|)Crating with m ordinary flamr,* gas¬ 
light, or an electric light. The negatives ho 
uses are what he* calls pistohjrama, a small 
picture of almost microscopic- size. Now, 
suppling a large picture istobe reproduced, 
lie places a lamp m the focus of a reflector, 
the flame of which L reflected upon the 
sLirfurc uf the pLtoEgrum, wliieh is placed Ell 
the pistolgraph (a very small camera), which 
i* poaed opposite the reflector, at a distance 
from (lie latter uf about double it" radius, 
and the lamp midway, or nearly mi, between 
the two, moving the Uuflp backward or for- 
wj.nl until iIh 1 pistoigrum becomes brilliantly 
illuminated, Now, il a white screen be 
placed in front of the pistolgrnph (from 
which the "huttcra have been removed) say 
ili i be distance of three feet, an enlarged 
imago will appear projected thereon, 5/a 
magic-lantern, Beneath she screen upon 
which tiia magic photograph 1* protected lie 
places a second table, >~r* S ri* the Brat, upon 
which stand* the pistolgraph t lamp, and re¬ 
flect'ir, a sufficient spare faring left between 
the two tables to admit of the 0 |M*nitor and 
and his chair. Upon the second table In 

E laces a drawing-board, fixal perricitdicu- 
trlv in a fin it, wliieh when viewed in profile 
has the form of a x tqUMW. To the drawing- 


board lie fUe-i a sheet of drawing or common 
cartridge | hi per, with u Little pii^te, at the 
upper corners, This done he tiaos upon the 
size uf the ]irtut desired!, by sliding the 
drawing-board nearer nr farther ofl from the 
pistolgrupb. and get,- the primer focus that 
way. or hy turning in or nut the screw of the 
1 cits. He then bikes a small sable pencil 
d.i]»p d in a little neutral water tint, and 
pas".-" it overall the light parts of the pic¬ 
ture, repeating the proves-’ until the illumi¬ 
nated parts have attained the shaded density 
of the shadows. Which done, on bringing 
a light to the front of the lens, an imitation 
pimtogmpli will be found to be the mstilt; 
and although this imitation, if hastily done, 
will be found wanting in nw of ihu minor 
details of the original, the deficiency will be 
found more than cunipensated hy the belter 
adaptation of the imitation than the genuine 
photograph to receive colors thereon when 
applied by the skilful touch of the accom¬ 
plished artist. 

Skylight. ,\ window plat •* -1 in tin- roof 
r>f a building for the ad til I—tun of light. 
The skylight for the dognorrenn rmun, no 
matter what may be its size or I'qssiitie, 
should be at an angle of about forty-five 
degrees, Sinio artists place it at forty. If 
|KXvsihle it should took toward the north- 
west and should be protected against the full 
glare of the sun by screens nf lattice-work 
or white cloth. There cannot be a doubt in 
the mind of anyone who has n/wtifft his art, 
that blue glass might be adopted fur sky¬ 
light-. With marked improvement of ell cel, 
and certainty of manipulation ,—IL IL & tri¬ 
tium 1S70. 

The proper light for a photographic gal¬ 
lery should neither iw a styfuihi nor a 

but both judieitUL-ly combined, so os 
io fill obliquely ujhiu the subject. This can 
he effected by having the openi rug partly in 
the roof and partly in the side of the wall 
of the building, t j > within two feet of the 
floor of the room. Such an opening would 
afford abundance of light fur a group of any 
number, and di:-l riuute file lights and shad¬ 
ows property over The whole, the eflect of 
which would be striking and rich. The light 
failing thus upon the eyes, does nut destroy 
their beauty, but, im the contrary', gives a 
clear outline of the iris nf the eye, and im¬ 
parts a proper transparency and dept Ii which 
cannot l>e obtained by all alseduty sky-light, 
Jltld -ii uf all the utluir Jealiins. The three 
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feet space between the skylight and the floor 
muy be tilled with glad's piwided with shut- 
to bt. L opened nri:teised as thy exigencies 
of the gl*£ miy require* 


The vi'".v given is from the east side, thus 
showing the arrangement of the top and one 
bide. Of comm 1 , then, the side we see Is the 
West aide; by the chair wo observe where the 


Fit;. IS*. 




Fig. ifl'J 


The diagram (Fig. 1&8) is of a phew- ' model is placed. and the cam era and stand 
mom ol' the form largely u-sed in America* point, out the place Hear which they are 
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used. The dimensions of the mom arc &i 
follows: 


f«H I" Ipcbe* 

11 r^L 9 tncbo, 

] I inches- 
17 feei e incbc*- 
1S fee 

22 flirt. 


Width of [he Ifilfrltghi 
Height of [be side-Uahtat the 
lwi?l point t 

Height of rtw 6blfr4ight «t 4 be 
point , - , ■ 

I^Lnta-ucc fnmi ttiQ floor tJ? 

bottom of U» sErlii-Ughl 
width nf the rop-llotH 
Lengl b of Uw top-Hgh* 

DtpLb of the room a* shown Ht 
jtefflww > 

It will be wen that instead of blintfe, an- 
i;ii n< or shades are used to modify the light 
at the top ami on both side-, By a proper 
arrangement. of weighty pulleys, ctet, they 
are made to change the light its the opera¬ 
tor mav demre, If the light be too strong 
from the direction of the top or *ide, the 
certains are drawn bo as to soften the shad¬ 
ows and secure such re Lie t as is found 
requisite. Thew curtain.' can by raised or 
lowered to any extent; so it will be seen 
that by their iise almost any modification 
of light can be secured. They may he made 
of blue or white muslin, am I therefore admit 
only the kind of Light needed. Experience 
mii^t teach the pm|jer use of them. On days 
w hen the Him hiM nes directly over or into 
the room, all of the iuirtaius should be drawn 
over; at other times they 
may he arranged variously, 
sonic what :i£ they appear m 
the diugram- 

The second diagram (Fig. 
lfi&) shows the plan of cur¬ 
taining and arranging the in¬ 
side bl i mis. These are more 
elaborate than Is necessary, 
but they serve a useful pur¬ 
pose in emergent cases. 

Skylight Screen. Device 
by Mr. <_l Cromer. It con¬ 
sist* of 4i frame About the 
height und site of nil urdi- 
imrv background frame and 
is mounted on canters- From 
zA ~ two rows of heavy 
ire stretched. On 
■me row white cloth is hung, 
and on the other, black cloth, 
the one back of the other. 

Thu screen, so placed to the 
.source of light lls to intercept it, may l>e 
used to increase or decrease the quantity of 
light at will, or efllvts. may he mudifted to 
any degree simply by arranging the screens 


to -nit; or when an open light Is desired 
thev may bo rentovcd entirely. (f5ee 
Fig. I'Wlr)" 

FUJ. IML 


Skylight ;Cylindrical Form), Ir i* a 

mooted questiuti 4.vs to which form is best for 
the construction of top aide-lights of a 


Flu. 191, 


studio. One nf the best forms, usually. La 
liiphidf-eyhaHricaf as shnwii in the figure, 
as it provide* more evenness and secures 
greater rapidity under equal auditions of 
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light, Thi* is due in the continual varia¬ 
tion in the jiadtioiL of the Bun, because of 
which it i- not possible m adjust the angle 
to a straight-si tied glu?.* roof in fcueli a uuiu* 
tier tint the light nmv pass at right angles 
are I with chf least disturbance nr lo-s of a 
[Mini mini' its power mo easily in any oilier 
liitm 03 it is with this form of skylight. The 
extra cost in one great objection to its gen¬ 
eral adoption. In IKfeeii’f 
jiemI in I l ilMitti Qtwrier fjmfurif in Photogra^ 
jthy t the subject of skylight construction is 
exhaustively treated and mi architect h draw¬ 
ings an- given, which tun be followed by any 
builder. 

Slide. A name given to lantern tnma- 
pureneiiTs. 

Slider. A name sometimes given to the 
dnrk-*]Meorplnte-holder, which «?e, 

Sliding Plate-Holder, A plan-holder 
made to move ncti ns tbo lolls Mu LLs to secure a 
multiplication of image- without the move¬ 
ment of the objective. Otic device was pat- 
entcil and caused long and severe legal 
contests in A in ericii' 

Smith's Negative Process. The process 
wus devised by >Ir. Edward Smith, of Eng¬ 
land, Ebr the purpusi-.if doiuiz away with jIlh- 
nitrate af silver bath. He fir-E coats a clean 
glass plate with collodion, containing uu 
iodide "r bromide; when dry, or nearly so, 
he coats it again with mi alcoholic solution 
of iodine about tin 1 color of port wine. To 
make it Miii-itive poor on the following solu¬ 
tion: Alcohol, 1 ounce; di-stllled water, 1 
ounce; nitrate of diver, 10 gnbtis. This 
must In," kept moving ovrr tht plaif until the 
yellow iodide hi formed ; when this is com¬ 
plete, drain olf and expose; return without 
|i>- of time to develop. To accomplish this, 
first wash until greasiners disappears; then 
develop with protosulpbate of iron, 30 grain-; 
glacial acetic acid. I % loirkim- : distiiled 
water, I ounce. Pour over the pi ale, and 
when it flows freely add a few drop* nitrate 
of silver solution, When fully out, wash and 
tjx as IlsUSI ; it can now be intelisitid 1 by 
any of the usual proce^os. It i- important 
to wash the plate before developing, nr the 
solution would not flow freely; but Llii.i in 
best data after exposure, a* the pi ale in 
much more sensitive, Mr. Smith has also 
produced C Mi| d Hrpitivis with alhllluun, 
gelatine, etc., treated in the same way. 

Soda. (.S.-c lI>{tlri<*lotranti a/ 

dcx/iii, Oir^naU ami tiicorbimatt <>J £fr/[| h etc.) 


Sodium, The inecalic ha»e of smla. It is 
a soft white metal, scarcely solid at an ordi¬ 
nary temperature, fun (-4 at dot) 5 F,, ami vnin- 
e ilb.es at a red heat; sp. gr, 0,972; its other 
properties resemble those of potassium, but 
are of feeble character. 

Sodium Bisulphite. Bisulphite id’ sodium, 
KaHSC^, ETisuiatic crystals, very soluble in 
water, insoluble in alcohol, Beacts acid, 
lined as preservative of developing agents 
(being more effective than the neutral sul¬ 
phite >, and in the preparation of the so-called 
H ’ acid Imug-lnuli," 

Sodium Collodion. The form ttU (hr mak¬ 
ing thir- collodion, is as follows 

E&er*tU73 .... 

Alcobot Ol’i „ » 

Pyros j'll a ..... 

ImlLde of Sdihn . , , 

KdJdd i.if t 'itiliti imu . 

KrujLij'tij of CMmlusi 

Sodium Feme Oxalate. Fc.iC.n^Na,-!- 
11H .0. 1 >i mi h I e -;i It (>f Icrrie oxal ll t*■. very 
soluble in water, llehtssensitive. L T wd m 
the preparation of platinum paper. 

Sodium Oxalate, >,. Fine chin¬ 

ing needles, soluble in twice their w eight of 
boiling and thirty-six times their weight of 
cold water* Be ryes ti> developer iu e he pIaii- 
ntim printing and developing proetee, and 
in the platinum printing proofs without 
development it U used in the preparation of 
the paper. 

Solar Agency. The i u flti> ■ nee o t‘ t he >u n 
rnys upon organic and other substances, by 
lvliirk any chancy is effected. (Sue Liijht.j 

Solar Beam. A ool lection of parallel rays 
. of light emanating from the sun. 

Solarization.. The reversal of the iiirtur.- 
through over-exposure. I In film oi silver 
salt i- exposed lei the camera or under a dia- 
positive beyond a certain limit of time, a 
positive will reen.lt in development in place 
of a negative. This i- the reason why ac¬ 
tinically powerful bodies, for insULnce the 
sun, JftJiey are includi'd in the picture, ap¬ 
pear gla^-clear In the Ij illative, and, of 
course, black ill t he print. This phenomenem 
needs further investigation and ntndv. 

Solarize. 3’u burn up; a photograph is 
-aid t i be solarised when the action of light 
ha* been prolonged tosttchadegreo that the 
shades or dark parts, [irv ]ndi»tinct a in I of 
a gravl-h atoieonnce, and the light, or white 
parts art-nf an inm-bluish appeanance in the 
daguerrtitype, and of a uniform white iu the 
pajK-r photograph. 


3f» jjm.4. 

wu - 

7 1,1 
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Solar Radiation, The projection of ray* 
of I i b t from the ’Lm, 

Solar Rays The sun’s ray* of light. 
Solar Camera. ,\u e-idarciitt mawr* 
supplied with ll coadt>raer, which modip«> 
lln 1 course of jiuraliel light-rays pa-wi ng 
through the objective. 

Fin. IK. 


rn EMK'.ltA, 


WlTlL ! 

j_ _ I JUgs- 

:*p f. -]■« r, bLtlj 



There are various form*. The one *howu 
ini the dine rum i* called the direct printing 
fuliir tanjoia,and oiirtiiatfl of ;i dark chamber 
with r.ui table rooan inside, together with an 
tilijtclive and condenser; all ainsrated by the 
changeable mechanism ^oen below the dia¬ 
gram. Rv another plan n reflector usel 
Solar Spectroscopy. The ntmly of the 
M<hir spectratti, -.r colored imago of the -un 
produced by refraction through a prism. or 
By iliHmctinn through a finis grating or ruled 
‘■.i.T-rn, In tbU work modern photography 
play* an important part. 

Sols j Paper. A ddoruhxif sitver^eUtinc 
printing-out paper, introduced by the fckft- 
UiitEJ Compiuty. 

Soluble. That which may In- dissolved; 
. imtibie of being held in wolution. 
Soluble Cotton, C'S.■,■ /v.* njfio.) 

Soluble Glass. iVutiT^k^ 

Soluble Primrose, Oi fib'- udo-h-riv* 

ative- ul’ fluorescein. ased jl* a c*ol(ir-Maigi- 
tizer in orthuchroumao photography. 

Solubilities of Photographic Chemicals, 
[.Mi, J, H. Janeway's Table of. 

. a ryjrfT.Vjfl.m* t. utubk; In*. hmlabk; rp, spur- 
inul}'; ED, M B MIl l t l y : V, very ; dec, denUBpraHL) 


ftut frui U Mtiutit in — 

Add, ratric , 

LtuLLLc . 

OialiC . 
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TlLt'LlLlC . 
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Chloride , 
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Itidldii 

E!nr t V Lrt, SUftEa 
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10<lMe . 
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Solution. A h'l'lde ennibim'ithi.ri, m which, 
with a mens mec han iicftl chance of properties 
and without regard to the definite lmspor- 
tioUs, i inc sir mare solid.* un; i«|lliilly i.ii 11 Li^fii 
through some liquid. This inode of com¬ 
bination lb so weak that the liquid iiluV Lh! 
t-vut|i from ttift solid r»r k<<I id*, leaving 
them nnehjotged except in texture far Urate- 
pdoD. There in usually, ami pm Lab Tv at- 
w=iys. a limit to the quantity of -olid or 
hi did.-, which c«n he chneohed hy it given 
liquid, and thin in tailed mtntoiioH. The 
liquid Ln which Ihu eolation in effected i- 
culkil this miwd or mrttttruutju The term 
solution in applied to a very extensive class 
of phenomena, When u nolid disappears* in 
a liquid, if the compound exhibits perfect 
transparency, we have an example of solu¬ 
tion. The word "m applied both to the aH 
of combination and to the result of die pro¬ 
cess; Thus, common suit disappear* in 
water, that is. its mtntinn take- place* stttd 
the liquid obtained is called n mlatim rtf 
ie.rfer. Solution is tin; result of attraction,, 
or affinity lueiw-ceia the fluid and the solid. 
The affinity continues to 'operate to a cer¬ 
tain point, where it is overbalanced by the 
foln.-snm of the solid; if then cease* ami the 
fluid is -aid to he minmtetl; the point where 
the operation ceases is called ^rfwra/foii, and 
the Hu id Is railed a wtttrnb'4 Safo- 

fioi i is a true chemical union; rwurfare is a 
mere chemical union of Indies. When sotidi 
are In be dissolved, subdivision helps solu¬ 
tion, therefore many solids dissolve better 
if powdered. .<ouie solids decompose if 
heated.. Slich -dl CHI Id In. 1 dissolved in cold 
water It is generally safer to n>e warm 
rather than hot in dissolving sub- 

atimee* used in photography; whenever 
possible, distilled water should be employed 
to obviate impurities in the solution. 

Solvent. A reducer to the liquid iitrgn;- 
gate .stale, without disintegration,. *o that the 
solid may be regained by evaporation of the 
solvent. 

Sound-Photograph?' M, I-eon Esquine, 
a French- Mexican savant, is Haiti to have 
perfected a marvellous instrument for photo¬ 
graphing speech. Bys peaking into a pbotu- 
phone transmitter, which eorLsi.sLs of a highly 
polish^ I diaphragm reflecting u ray of light, 
the mv of light iL«lf is set into rapid 
vibrations, and a photograph is made of 
the sound of the voice as it travels along a 
band o f sensitized paper, 11" the image of the 


photographic tracing is projected by nin;ms 
of an electric arc or oxv-nydrogen light 
ti|Km a selenium receiver, the original speech 
in instantly emitted IVum the tube of the 
receiver, and may be heard a* plainly els if 
uttered by a huimin being in ait urdinaiY 
tone of voice. The ki Hectograph <»1' Mr, Edi¬ 
son is the Intent development in [his dirvv- 
til>ll. 

Specific Gravity, Hv wsvi^fc jAo-f/v is 
meant the relative weight or substances com¬ 
pared with some standard. In the emte of 
solida ami liquids, the weight of the body ia 
compared with water as unity; that Is. if a 
given quantity of water by nic^iLn' be 
weighed, and that weight represented by l r 
the weight of tn equal quantity hy measure 
of any other substance i- compared with it. 
In the ease of gio-ps. air is taken tor the 
standard of comparison or ibr unily, and an 
equal quantity of any other gas is weighed 
and eompaw with it. The density fonspe- 
eifh' weight ofsolid bodies differs vt'rv much* 
as may Ih 1 *een by weighing equal Hulks of 
different metals or other sub-tuners. M'lmn 
(itjmtl- elII' [ip iir- weighed. lake a buttle* 
weigh it empty and note the iiimiirit, then 
fill it with diHoUed water nnd weigh again 
hh ilh. great atcuraev; pour out she water and 
dry the bottle well, weigh it again to see 
that It is an in the first instance, alter which 
Jill it with the fluid the weight of which is to 
be ascertained. The fallowing proportions 
will give it- specific gravity: for example, 
if thy distilled water weighs 1(H) grainy nnd 
the liquid 150, we must make use of 

JOG ; loO :: I : 1.5 r 

Solid bodies are weighed in tiir- following 
manner: weigh the substance iirsi in the 
air. then suspend it to the beam of a balance 
by a tine hair, and weigh it in a g]a*- full of 
water; a quantity af widerequal to the bulk 
"f the solid will he displaced and the follow- 
jng !>ro|jorti«ts will give the specific gravity 
in relation to water: As the weight of the 
water is equal in ludk to that of -ii. --.'i.i 

itself, -■ J- til.' -|M- iii, gravity rliv water 

to the specific gravity of tbe solid ; for Ln- 
Htance, » :t s.di. I weigh ^IN(S grEtin- in the uir 
Eimi li>.i ETains in wider, then l^hi — J5fi or 
,‘>d : 2om : i 1 ; 4, Thu ppecific gravity of the 
s'lliil is eonsiaiufntty i r compared with that 
of ^ water. When the Holed body In he 
Weighed is lighter than Water, a weight 
sufficient to sink the lighter bi>dv mral l>e 
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attached to St Having previously weighed 
the heavier sultd id water, Ltiii I fidi in ■ *"f 
they nre nest to be weighed together in 
(rater, and from th* difference between llieir 
weight ill air subtract the (lifter vUeu between 
the Weight of the heavier solid ill air and it- 
weight m water; the remainder will phow the 
weight of aquatitttv of water equal in bulk 
in ihe light body- H the weight of the light 
body be Id anti of the heavy solid 20; and ii 
the hwy - did in water be 14 and the two to¬ 
gether 6, then 

I'rom their weight in air 10 + 2C — isb 

Subtract their weight in water j 

23 

And fn mi this subtract 20 — 14 -= fl 


17 

Thb hist number (17) wlI] express the 
weight of n rpuiutity of water eqmil in bulk 
to the light Milch uhlI the following propor¬ 
tions wifi give the specific gravity: 17:10:: i 
1 1 <l_r^-*4j:to, [tic specific gravity ot the lighter 
body. It" the oil id body should be soluble 
in water f »me cither fluid in width it U in¬ 
soluble must be employed; the ajteeifie 
gravity of the fluid iteelf being first aswer- j 
taiued" and used as a standard orcimjprhon 
and making the number representing Us spe¬ 
cific gravity the third term in the propor- 
tton, in die" same manner as when water is 
tLM-iJ T and then by dmple proportion reduce 
the product to the jctaadairi of water. (See 
Mudromrtfr and Jrthiwnrta'J 

Specific Heat. The time required for a | 
body Cn cool from a certain temperature to 
another given one while in a polished di¬ 
ver rt uepiLiL'le in a vacuum. 

specific Weight. The ml mW which In¬ 
dicates how much heavier or lighter a body 
is than it« equal volume of another body. 
For Mjlid and liquid lilies three number* 
relate to distilled water in it. greatest density 
as the unit.? I cubic centimetre (e-cun) of 
wuter, *. e, — l gramme (gm,) { Iin equal 
vollnm' of -ttbiburie acid Weighs 1.S4- gun, 
this number indicating the density of this 
acid. F"t the determination of the specific 
gravity of liquids the arnnueler or hydro¬ 
meter is used. 

Specimen. A dugurmjtype or photograph 
designed for exhibition :ls a sample of the 
artirt's skill. 

SpectrO-Helicgraph. An ingenious in- 
:StrAmwit combining a camera and Pjiectns 


seopic apparatus. devised by Prof. Hale, and 
used by him to secure a complete picture of 
tlic sun, showing spots, I in'll lie, and solar 
prominences u|«n one plate. 

Spectroscope. An iu-trunsi'iLt employed 
in the inn lysis of tho solar spectrum. When 
arranged ready for use, it forma it graceful- 
looidng instrument in polished bnis.i, con¬ 
sisting of two thin tubes about 4 inches long, 
diverging wt an angle in opposite dirceUdJis 
from a central chamber, which coutmu* the 
prisms. The slit itself is furnished with a 
double movement ; one, by means n I a screw, 
altering it* width from ^ of an inch w the 
i.-i-.j, or even less, until the knife edge^i close 
altogether; the other raising or lowering the 
entire slit, without all'ccting its width, so 
that With the highest magnifying power* the 
whole of the solar spectrum limy be surere- 
slvelv brought into the field ot view. Ihe 
other tube on the opposite side of the prism- 
chamber forms u telescope which is fitted with 

eve-pieces or different power-. When cfo-vd 
it pucks in li morocco case not more than 
4 | by '2{ im In s square, and 1$ tm-hes tbii-k. 
The method of using ibis instrument is very 
simple. Tlii‘ two tube# merely require 
screwing into their places in the priambx, 
the slit adjusted to the proper width, and the 
telescope brought to the proper focus, when 
the pb-i rver may at once -*?*■ tho spectrum 
of hjiv source of light to which the tube 
carrying the adit is potuted. Thus it is on tv 
necessary to place in front of the slit 11 spirit 
or givs i ftm p r burning with a colorless flame, 
and then iotmjduce into the outer envelope 
of the flame a fine platinum wire, having on 
itu extremity a portaou of some soda com- 
pound, when the brilUuni line characteristic 
of this clement at once flashes across the 
field of view and rtuaalu,!* there so long as the 
smallest particle of soda continues to he 
present on the wire. This instrument Eh 
found very useful in the analysis of water, 
and the various iodizing eimpiuuJa in use, 
and in ere.ting the value of colored glasses 
for |j but ■ ►graph icjpiirp< <ses. 

Spectroscope Bainbaufi. This useful lit¬ 
tle irLHtroment, obtainable warpcidiUy, 
should be canned by every landscape worker, 
as by iLt aid the wrath cr can be foretold 
hours in advance,, and a profitless day of 
travel often saved. The following rule- for 
its use rnay be acceptable; 

1. .Vdjtist the focus ami alttof the Hjn.H'tro- 
scupe su that bare of the s[>ectnim iuy be 
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of (Jit- elean-^t definition, an d while taking 
tin ■ ilnservition shade the era with the liaud* 
to exclude nil ejarancou* light. 

2. Obsunraliun* should be made generally 
10° trip a/ 3 from the horizon and toward the 
quarter from which the wind i* blowing, Lull 
if not possible, pout the instrument north¬ 
erly hi preference to a southerly direction, 

3„ if non .SU per cent, of the dark band he 
shown at zenith, heavy rain U near an hand, 
despite the in mini diction hi apj naira nee of 
the weather. 

d. If during wet weather the raiubnnd run* 
low, tine weather is near. 

6. If the instrument be directed toward 
the jHiint from whir II :lu- wind is blowing, 
and should clouds be passing mid still 20 per 
cent, or less of rairiband lie shown, no rain 
for ill k-ast sis; hours may lie tooted for, de¬ 
spite Elie threatening apjx-antiiLie of the *ky. 
Head Aid* to StHtly >SI,4 Fbrttittfi' of If'ru liter, 

I ■■ W. C. Scy, MX -CL Athlfi^h SfltfW. 

Spectrum, PrisEiuitie or non bow coin re f 
which n -uli when white light is made to 

pa-s tlirunch a gl.L:-- pris in and to fall uihki 

h white surface. Tin white light i* thus 
dissolved into its aeveml component eolurs. 
They appear In the following order: red,, 
orange, yellow, preen, blue, indigo, violet. 

Spectrum Analysis. The Herman sa¬ 
vants, fiunson and Kirchhoff, introduced tlu- 
uae of the spectrum in chemical analysis, and 
by nii-aus of this discovery the composition 
of terrestrial matter has become revealed to 
pi with a degree of accuracy and delicacy 
before unheard of; Hu |1 lll1 chemical clcmeaifij 
slipju i>i-i I to he of none mid si tigulari well rren re 
are shown to he most commonly :irn3 widely 
distributed. Tin- importance of these re- 
Iwisicn.-s Ht ill more strikingly ap¬ 
parent when We learn that thci conclusions 
derived front them outstep the bound* of our 
pla.net, enabling us to deb-rmine With all the 
certainty of definite experiment the actual 
presence of a, number of elementary bodies 
in the star** The colore which certain 
bodic* ini part to Ikmi} have long been aged 
by el Lt- tit ini* ihh test for the presence of such 
bodies. Thus, nods brought into a. colorless 
flame producBn a bright yellow light, and 
substance* containing smla in any form give 
this yellow color. Potash give* a violet 
flume, Hilda and itTOBtm impart to flatne n 
crimson polar, whilst milt* of barium tinge it 
preen. These colors are produced by the 
incandescence or luminosity of the heated 


vapor of the various bodies placed in the 
(hi me. It b only l*a-au*o these substance* 
am volatile or become giise* m the lempcra- 
turc of the flame that we observe the pecu- 
liar color. If any substance, such a* plntj- 
iiuin, which h nut volatile at the u-inpent- 
ture mi the flume, he placed in it, rnM-nluru.- 
■ i' 'll is observed. The higher the tem|n*ni- 
tum of the flame in which the sumo ,-nEi- 
stance is introduced, the greater will be the 
luminosity ; and ijtc more- volatile the salt 
o! the same metal the more intense i- the 
light produced. Heated to the point of in¬ 
candescence in any other manner, the vapors 
of these m L 'tab Lind their salt* give oht the 
*umo colored light. Tims, if we bum gun¬ 
cotton, or gnu-paper, &tcr|jed in various *o- 
lurions of these salts, we get the character¬ 
istic colors. These facts had lung been 
known and applied; but it was reserved for 
ti i r Ui 111 - 1 j i an J K j rchhejflto place these beau- 
tiful phenomena in their true position and to 
Apply to them ihe modem rnellu'd of rsiii-t 
research, and thus to o|x-n out a new and 
rich fluid for must Important Investigations. 
This they ntxmmplbhcd in the must simple 
and beautiful uj miner bv examining ilu— e 
colored flames, not only "by the naked eve, 
but by mama of a prism nr an apparatus tVsr 
supartifi he, decomposing, or sjdiirmg up into 
into its different part* the light produced bv 
the incandescent vapor. If we [ois* white 
sunlight through a prism we gel the well- 
known solar spectrum discovered hv New¬ 
ton, If, instead nf using white sunlight wo 
pusi the rays from the yellow sodn flame 
through the prism we pet the soda speclnim, 
ami we Ami that in*tend of a continuous 
spectrum all Wb- see is one bright yetloa 
line, showing that every kind of light except 
the bright yellow my is absent in the *o<la 
flame—or that the soda flame gives but one 
htt'l of light. As each metal—*4 m| iUni r e;d- 
t-htm, pota^him, lifitiuin, strontium, bar¬ 
ium, etc.— iNimnmpicates a distinct tint to 
ihune, so each gives a dhdim-t and character- 
i.ntic spectrum, riinsi-tiug of certain bright 
colored lines or bands of light nf the most 
peculiar fiirm atitl tint, lu each sj'HSN'trmjl 
of these mctalfl the form, number, position, 
wlur, and time of the bright lines remain 
perfectly constant and Unvandug; so that 
from the presence or absence o'f one nf these 
tines we may, with absolute certainty, draw 
ermelusiou* re^js'ciirig the presence nr ab- 
tit the particular metal, as we know of 
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no two substances which produce the same 
bright tint-'. Ninn» Oi Lire bright line* pro¬ 
duced by any one meta! interfere Lit (hts 
least with tbn-eof any other; acid in a mix¬ 
ture of ail these metallic salt,- together each 
ingredient cun thus be easily detected, and 
the m-cittL minute quantity of any (ilie sub¬ 
stance can be observed.— £p*q& (See Sp*r- 

trtwrOfH'.) 

Spectrum Ca-mera. An iristmrncM de¬ 
viled by Mr, Crookes for forming the solur 
spectrum In a state of purity. 

Spectrum Photography. Photographing 
the spectra of the stars, effected by appara¬ 
tus contrived Jbr that purpose especially. 
For particulars refer to the contributions « 
Pruf Se human » i it Phnit^gtaph \c Modtkn for 
several yean* back. 

Speculum. A mirror employed in optical 
instruments, in which the reflecting surface 
h formed or a toe tat lie allow, In.-tend of gla&i 
coated with quicksilver* Fur ordinary ptir- 
poH-.. however, glass mirrors are sometimes 
lised. The speculum is attached to the pho¬ 
tographic camera* either upon the end of 
tta- tube or with in tho box, to enable the 
operator to reverse the image upon the 
grmirtd-glii' j a or spectrum and bring it to Its 
natural position. 

Spherical Aberration, Tin- kind »f 

aberration is attributed to the incident ray* 
irnt Wing equally refracted through diflorent 
pare* of the lens, the ray* nearest the axial 
rays being lew refracted than she marginal 
rays* consequently they are collected at dif¬ 
ferent foci; the result being a contused 
linage of the object on the gin**, bright and 
sharp in the centre, but gradually ps-s^ing 
oiT into a hazy halo toward (he edge. This 
is dependent on the form of the Ion*-the 
greater i(a convexity, or the greater the in¬ 
equality of the curves of its two fact's with 
reference to she direction of the incident 
rays, ihe greater will be the- spherical aber- 
rrukm; it uq therefore, less in a 1 ens of peri- 
scopie form, which render* the marginal 
rays longer than the axial rays when the 
Concave side lis presented to the object. 
Spherical aberration la further corrected by 
plicing & diaphragm or 4f stop ’* at such ft 
distance before the Urns that it will just ad- 
mit- the rays of light from the object and 
thus exclude the marginal rays. In propor¬ 
tion, however, aa wc aeawe the si ec of the 
aperture of the diaphragm we tucnaiw the 
sharpness of the image and the size of the 


field, but the operation of esjiosing: the sen¬ 
sitive surface is iirolonged in consequence 
i.f the amount oi light iltus cut ofC ThU 
decrease of j«o*er by the use of diaphragms 
is generally in the proportion of l f 4. S; 
[hii', as an illustration, if the largest open¬ 
ing gave a picture in one bectmd, a diaphragm 
with jin opening one-fourth smaller would, 
require four times as long, and one-half the 
bim 1 eight ;iims ji» long to produce the same 
effect. (.Sec Lcn*.) 

Spirit Lamp, A lamp for Imming alco¬ 
hol ; e ithtT 0 f gl ass Or Bril; mu i a metal. 

Spirits of Wine. (See Ah jW.) 

Spots on. the Collodion Film. (ra-e 

perfertioM in QaUodiau Xetjiitire* and Pbti- 
riyw.) 

SciUCCgCC. A mounting roller . .r print 
mounter ; a small rotating roller covered 
with rubber, supplied with a handle stud 
used for mounting joints; .still better are 
double rollers. 

Stains, (See Imprr/rriiom <» Odhd'tnn 
X&jaiiret and Fitwtirnt,) 

Stand* Tripod, :i liglit. but firm three- 
legged frame, which can be lowered or raised, 
upon which the camera re* to* Can be fabled 
up, or taken apart bwv i^rtnhk Stand ). In 
placing the tripod, when abr.iUt to take 3 
picture, the legs ore arranged about ecpii- 
dir taut sin 1 1 with their sharp points firmly 
fixed in the ground, one leg pointing on¬ 
ward the object to be photographed, the 
operator, when (baft-dog, taking position 
between the others, drawing the front leg 
toward himself, when he wishes to point 
the camera higher, and placing It farther 
away if the reverse, 

Stanotype. A simplification of the 
Woodbury process, Inn.-muii-h as in this pro¬ 
cess no hydraulic press is required, only a 
small iron hand-press, with overlapping 
n)l lens. The gel ntine rolicbpii-tttre i s pre-scu 
into tin-foil, from which the prints are 
made* 

Starch. Amylum* C..II L( 0 4 . The farina 
or feeula of various vegetables; u white 
substance with no smell and very little 
taste, ami which, when :squocwd between 
the fingers, gives a very peculiar sound* It 
forms the greater partmn of all farinaceous 
siilv-tances. It is insoluble in cold water, 
alcohol P or ether; but if boiling water is 
poured upon htorch rubbed up in cold water 
a |«iste or jelly i - formed, very nearly trans- 
parent, which id u*cd Ibr mounting photo- 
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graphs, The starch contained in arrowroot, is 
the iMirfet, giving, when boiled in witter, ad 
linnet clear solution. Arrowroot is used in 
the preparation of arrowroot paper. Pure 
hLarch, dissolved in kilbg water, is rendered 
insoluble in cold water by drying. Thin prop¬ 
erty of starch is useful 'for giving it perfect 
sizing to paper. The minst suitable starch 
for this operation is obtained by the boil¬ 
ing of rid', starch from which remains din¬ 
volved in the boiling water, 1t contains at Lite 
same time gluten, which renders it bettor 
than the starch of commerce. By adding 
the mucilage of linseed, to rice-water in ihc 
proportion of one-third, a still firmer siting 
is obtained. Starch has a very great utEinity 
for iodine* and almost always separate- it 
from the base with which it may he united. 
This combination communicate* a hlne color 
to starch, and It is thi- pro(a?rty which ciia- 
bh’> us to recognize the presence of iodine 
in a liquid by usinu stare it as a test. 

Starch- Iodide Test, Employed to detect 
the prc-nn:c of hypo soda iu wasljing-n'iiters. 
A piece of starch about the *ii» (if a pen is 
boiled in a quarter of an ounce of water 
until a clear solution is obtuimirl. To this 
is added one drop of tincture of iodine, pro- 
riuciny n dark-blue color. Fill one hrt-tube 
with distilled water, and a second with the 
water to lie tested, and add to each one drop 
•of the blue solution. Compare the two 
tubes, and if tin- blue color of the one ha* 
disappeared it is u proof that hypo sitda is 
pre-cut. If a Weak 'OlutlOD of potassium 
iodide (2grains in a pintof water) js brushed 
over ft toned and fixed print ai the buck, the 
appearance of ji blue tint will indicate the 
of hypo aodu. 

Star Stop. Diaphragms in the lonu of 

u star, used with objectives showing a wn- 
-idi'niblc decrease of illumination from the 
centre to the edges (wide angles), to a fiord a 
longer exmtsure in ih*- weaker parts than in 
the middle of the lens. After a partial ex¬ 
posure the star-stop is moved close to the 
centre of the abjective till f’uE L exposure is 
in mb'. The rsiis of the star should nut be 
wider than half the opening of the smallest 
stop. In thy middle of the star it black 
circle is left of about two-thirds of the diam¬ 
eter of the tens. The nira are so long as to 
act close up to the field of vision. 

Stearic Glucose. The ordinary glucose 
treated with stearic acid at a temperature of 
-W F. Ibr forty or fifty hours. The same 


result ta obtained when eane-pugfir or 
trcLUdc is substituted for ordinary glucose. 
Stearic glucose is a neutral , colorless, solid 
Hubs tan co, ol a wa xy cons isience, revemb E Eng 
stearin in appearance. It is very solubk- 
iti ether and m absolute alcohol, hut insolu¬ 
ble Eli water. hem it jv shaken up in alco¬ 
hol it yields ;m opalescent mixture like a 
WL-ak emulsion, Ii reduces elipropotas-ic- 
tart rat*', and becomes strongly colored in 
contact with concentrated sulphuric acid, 
Bated with a mixture of hydrochloric acid 
and alcohol, it is decomposed into stearic 
ether, fermentLncible glucose and huuioidal 
matter. 

Stebbtng's Still. A as a copper boiler 
Wltl] a dome, u U' two funnel-shaped hobs 
ia which a re inserted corks, c a small hole 


HU M3. 



also corked. To set the apparatus at work 
fill up the boiler with the exact quantity of 
*ret«r which the large bottle d can hold. 
Fit Into the plug It the condensing apparatus 
e, stop up the hole? in the pings r c with 
corks and light the fire or g^ under the 
boiler. By looking jit the bottle, u, it can 
easily be seen how much the water has dimin¬ 
ished in the boiler. Tho boiler can easily 
he refilled if required, by taking out the 
cork c and using a funnel iu its place. 
V\ater containing alcohol maybe distil led in 
this manner also, but on no account must 
water containing a mixture of alcohol and 
ether be so distilled. 

Steel Edge for Smoothing Albumen 
Paper. A is a -irip of vieel with -moothlv 
ground edge fastened firmly In the block B 
te the table D by iiieaus of the under clamp 
C. Thu strip may he, say, a toot Eongj the 
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paper being cut to size for use. 
It is drawn, plain side down, from end to 
end over the steel edge, tn the Fume manner 
a- one would iron & ribbon on :l stove-pipe. 


FTR. T9t. 



In this, manner all the ragged edges of the 
paper are removed and thus prevented fmtn 
scratching the negatives* 

St&mbach or Saie Paper. Photographic 
raw or plain paper, made by Stein Each at 
Malmfdy* 

Btenochromy. A method of coloring 
Woodbury prints deviled by Mr. [ngerstein. 
\rjt mow used, 

Stenope Tinder. It eonsists of a stenope 
having Hour openings on a tnrning-plate; to 
these four openings correspond four simple 
Lenses. suitably diaphmgined and of focal 
length wrrHijNjitdinit to Che [3 [-.tanres in 
which the masimtiin sharpness of each of 
the opening* in found, the openings most 
used! being uf three-tent ha, five-tenth,-., four- 
tenths, anil six-tenths of n tnillimetre; the 
len-c* have respectively eleven, twenty, 
thirty, and forty-five centimetres of focal 
length. The plate is placed by means of a 
In-Ji', and a figure -hows itself at a little 
window, indicating the corresponding open¬ 
ing marked with the same figure. It »uftu , <'* 
to turn the plate to bring this opening to its 
place and mask the lens,,.* s*t the time. It 
is evident that these, not being intended to 
produce the image on the sensitive plate, 
need not be achromatic, and consequently 
their nse can only increase the price of the 
apparatus, but to an insignificant degree, 
23 


The lime of exposure presents much les# 
difficulty them with objectives, 

Stereograjns 'Stereographs.) Xuuiea 
given to photographic stereoscopic pic Urns, 
Two similar pictures mounted upon one card¬ 
board, by viewing which in the stereoscope 
a single picture in strong relief is produced. 
(Si Sffl'iWH’Opic JVbl t Niff,) 

Stereography. Flic art of producing 
stem .graph* or pi cm res to be seen in relief 
in the stereoscope. Tin: art of sOreogrnphy 
has been a subject of eoiiside ruble contro¬ 
versy among writers on photography, but the 
discuss Inns which have oeeii tnc voiisrtpienee 
Imve introduced such improvements into the 
practical methods that it has become nar¬ 
rowed down lo definite limits. The manipu- 
1 3 a lion- ill stereography are the aame with 
the binocular camera as for single nega¬ 
tives, (See ^I’raMjpiir Antf/f; J&crcfcitync 
i 'fimrra ; •SttYtOfCQpic Printing; tft?.f*owopie 
Sfidtt; .SKrrfoi mpk Tnffwparvnpif\ tihtl&tato- 
fccpir l r wm* 

Stereo-Photography. >tereoHco|iic pho¬ 
tography. 1 he making of stcrei hc< ndc pic¬ 
tures by means of photography, The t’t- 
pdHtiiv is made witfiiMterooeecpic camera, but 
can also be made with a common camera if, 
after the first exposure, it L* moved side ways 
a certain distance corresponding to the space 
or distance between the axk ofithe eyes, la 
mounting, the picture taken on the right 
side must he placed mi the right, nild Mil? 
one Liken on the leftside, on the left of the 
mount. When a larger number of prints is 
required, same cut die negative in two, in¬ 
terchange the halve* and fasten them u.]h*u 
el clean glass plate. 

Stereoscope. An optical instrument lor 

rep n:aen ting, m apparent relief und solidity, 
all natural objects and all groups or com- 
1 hi nat ton s of ohjt’Cls, by uni ti ng ink * one i mage 
two plane representations of those objects or 
group- as teen by' each eye nepuitglv. In 
its most general form tllie stereoscope is a 
binncubir instrument, that is, is applied to 
eyes; but in two of it* f irms it is mfm- 
Artthir y K if applied only to fair eye* though ihc 
use of the other eye, without ;my instru¬ 
mental aid, i- necessary in the combina¬ 
tion of the two plane pictures, or of one 
plane picture and its reflected image* The 
stereoscope, therefore, cannot, like the tele¬ 
scope and microscope, be used by itcrsoiw 
who have lost the use of one eye, elih! Sis re¬ 
markable elfret* cannot be properly appro- 
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tinted by tho*e whose e ve> are hot miuIIt 
good * 

When (be urit-i represents iivirs it objects, 
or groups of them. and delineate* Imildingri 
■ t lunibcapcs, or when be copies from fitjitues 
or ti iodide, lie produce* apparent solidity, 
and difTenmce of di-tum-c from the eye, by 
light illid -;lLiLrJr, hy tb" dituLniiduid -ski,- of 
known object- ua regulated bv t Lie princi¬ 
ple* Of penmctricJll LLiu] by those 

vnrhitions iu dlatmcioess ami color which 
constitute what has been called aerial per¬ 
spective. Bui when all these appliances 
have been tued in the most ski Ifni mapner, 
jind art bus exhausted its powers, we sel¬ 
dom, if ever, no-take the plane picture for 
the solid which it represents. The two eyes 
-nm it- -urlace, and by their distance-giv¬ 
ing power indicate to the observer that every 
point of the picture is nearly at the sumo 
distance fro in his eye* But if Lbe observer 
clone* one eye. and thus deprives himself of 
the power of determining dilforenci* of dis¬ 
tance by the oonvergauey of the optical 
axe*. the relief of the picture is i tier eased. 
WllCD the picture* are truthful photographs, 
in which the variation- of I [gist and s-hady 
are perfectly represented, a very consider¬ 
able degree of relief and solidity h lints ob¬ 
tained t !L] id when we have practised Jbr a 
while this, species of uionucuUr vision, the 
iirawing, whether it. be of ji statue, u living 
figure, or a building, will appear to rise iu 
its dLiferent parts from thr cnnvjuj, [hough 
only tn a limut'd extent, 

Iu three observation* we refer chiefly to 
ordinary drawings held In ihe hand, or to 
portrait and landscape* ii cj: i lt in rooms and 
galleries, where the proximity of the ob- 
server, mill lights from various directions, 
reveal the surface of the fwper or the can¬ 
vas; for in panoramic nmi dinmmic represen¬ 
tations, where the light, concealed from the 
observer, is introduced in an oblique direc¬ 
tion, ami where tlu* distance of the picture 
Lh nttch that the convergi ncy of the optic 
axe* lews much iff it* distance-giving power, 
the illusion is very perfect, especially when 
ai'ied by correct geometrical and aerial jht- 
Spective. But when the panorama k illu- 
uiinated by light from various directions, 
and the slightest mot!on imparted in the 
canvas, its surface become* distinctly visible, 
and the illusion Instantly disappear*. 

The effect* of stereoeco fde representation 
are of jl very diflereat kind, and arc pro¬ 


duced by ;i very different can so. The sin¬ 
gular reiici which it i in par is is independent 
of light and ghude, and of geometrical as well 
a* of Aerial perspective. Three important 
accessories su uccc&aiy in the visual per 
ccption of the draw ing* in piano, avail noth- 
i* 1 tbo evolution of their rmeto, or third 
dimension. They mid, doubtless, in the 
binocular pictures; but the ttorcoftcopk 
Creation is due solely in ihe superposition of 
the two plane pictures by (he optical appa¬ 
ratus employed, and to the distinct and in- 
nttmtaneuu* perception of distance by the 
converge!]cy of ihe optic nst s upon ttu-'rdmi- 
lar points of the two pictures which the 
stereoscope has united. 

If close onc eyj while looking at photo- 
praf'hic pictures jn the stereoscope, the per- 
Ception ifi relief is Kill con-idemole. and aijj- 
pro ximate* to yhe binocular representation; 
but when the plcturo arc mere diagrams con - 
sistmg )f white lines upon a black ground, 
ijr black lines upon a white ground, the re¬ 
lief i* instantly lost by the shutting of the 
i'ye; It Is only with such binocular pictures 
that we kco the true power of the stereo¬ 
scope* 

A* an amusing and useful Irstnunetit the 
stereoscope derives much of its value from 
photography. Hie nu*t skilful artist would 
have been incapable of delineating two equal 
representations of a figure or a landscape ns 
seen by two eyes, or as viewed from two 
different points of sight; but the binocular 
camera, when rightly rcmatructed, enables 
^ j* 1 produce and to multiply photogrupbi-- 
caltv the pictures which we require, with all 
the perfection of that interesting art, With 
this iitstrnmerit, indeed, even before the in¬ 
vention of ihe clagnerrutype and Lhe Tid- 
twaype, we might luive exhibited tenifM>rarilv 
opon ground-glass, nr iraspemfed In the air, 
the most perfect stemwcopie creations, by 
placing a stereoscope behind the two dis- 
Himijju" pictures formed Ly the CAin^srsi. 

^ Hen we I mi It with both evre open at a 
sphere, or any other Mid object, we see it 
by unitiii- into one, two picture-. un eassign 
b> the right* and the otijer *i^- b? the 
"\ tx If v> '"' hold lip u thin b<H>k perpen- 

dicul:irly, and midway lietwcuoi both i-vs 
w ? f™ dtstini'tly the bm k of it and b«.tb .-id-.- 
wjtli the eyes open. When wc abut the 
right eve we see with the left eve tin- back 

nt the ... and the left side of it, and wlmn 

we shut the let! eye wt sec with the right 
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eye the hack of it anti the right side. The 
picture of the boot, therefore, which we pees 
with Ivoth eyr-j r consists of frr& dUisiiuiljir 
pictures united, namely, a picture of ihe 
hack and left side of tbc book as seen by the 
left eye, and si pic ture of the Intel; and right 
side of till! book IIS >een In- the right eye. 

In this experiment with the bonk, ami in 
till cases where tlii 1 object is near the eve, 
we not only *eo dijprrvttf picture* o3' the same 
object, but we see different thing i with each 
eve. Those who wear spectacles *ce only 
the left-hand ^pcetodc^eWs with the left 
eye, on the left side of ihe face, while with 
the right eve they see only the right-hand 
spectacle-glass on the right side of the fnre, 
both glasses of the spectacles being seen 
united midway between tlie eyes, or mboye 
the msse, when both eyes are open* It is, 
therefore, a liirt well known to every pomon 
of common sagacity that the picture* of bodies 
trm by both eye* on* /orWflT by the uu ion of 
two (Ji**hnilnr pfctHftrfvrwr.it by each. 

This palpable truth wi*a known and pub¬ 
lished by ancient mat hemal re inn*, Kuelid 
knew it more than two thousand years a^o. 

More than fifteen hundred years ago, the 
celebrated physician On Urn treated the .*ti In¬ 
ject of binocular vision more fully them 
Euclid. In the twelfth chapter of die tenth 
book of his work, (in the l *•' of the fhffrrrut 
Port* of the Hwmn Body, he has described 
with great minuteness the various ohe- 
nomeiut which ant!' -i-eti when we look ut 
bodies with both eyeflL and alternately with 
the right and the'left. He show*, by dia¬ 
grams, ihut dissimilar pictures of SI body ant? 
seen in each of these three modes of view¬ 
ing it; and after iioiddng hU dennmstra- 
tton, he ai Id?! : 

" But If ussy jK'rsn-n dries not understand 
these dcmonutralioiis by means of lines, ho 
will finally give his assent to them when he 
lets ] 11 i-i r 3 1 * the following experiment: Stand¬ 
ing near a column, mid shutting each of the 
eves in succession; when tEie right eye i* 
shut, soma of those parts of the column 
which were previously seen by the right eye 
on the right side of the column, wIII not now 
be seen hy the left eye; and when the left, 
eye is shut some of those parts which were 
formerly seen by the left eye on the left side 
of the column, will not now be seen by tlie 
right eye, But when we, at the sumo time, 
open both eyes, both them will be seen, for 
ft greater part is concealed when we Look 


with either of the two ryes, than when we 
look with both at the same Lime,” 

In sin h distinct and unambiguous terms, 
intelligible to tin- meanest capacity, does 
this tlWlrfotU writer announce the fiiadu- 
menial law of binocular vision—the grand 
principle of the dtrwHJw. namely, U<* pic¬ 
ture ey the xttliii CoftrUtn whirh irr w with oaf A 
rye.* w fOMpOted of tiro dkdiU Uttf pletHre*, rf* 
eeen by rneh rye eeporotely. As the vision of 
the solid column, therefore, was obtain'-d by 
the union of'these dissimilar picture-, an En- 
* t ru rneu t only was wanted in take such pic- 
tuns*, anil another to combine them. The 
binocular photographic camera was the one 
instrument, and the irtereoscope the other. 

The subject of binocular vision '.v:s> sLudied 
by various optical writers, who have nour¬ 
ished stnee the lime of Galen. Baptists 
Porta, one of the most eminent of them, re¬ 
peats, in Ills work On iiefrnHian, the proper 
H.[tiinL-. of Euclid on the vifdon of u sphere 
with one atL'l both cvi-s, and he cites From 
Galen the very passiure w hich wo have given 
above on the dissimilarity of the three pic¬ 
tures seen by each eye and by bulb Be¬ 
lieving that wo see only with one eve at a 
lime, be denies the accuracy of Kind id's 
theorems, ntid while he admit* the correct¬ 
ness. of the observations of Guloii, lie en¬ 
deavors to explain them upon other princi¬ 
ples 

In ilhistnitiug the views of Galen on the 
dissimilarity of the pictures which are re¬ 
quisite in binocular vision, he wnplnjn ;i 
much more distinct diagram than that which 

Kies 19i 



isgivenby ihri Jrecte physician. Ta t a "( Fig. 
195)* he says," bo the pupil of the right eye. IS 
that of the left, and n c the bodv to l>e seen. 
When we look at the object with both eye* 
we see i> c, while with tbs left eye we see K. f, 
un,d with the right eye G h. But. if it is aeen 
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with one eye, it wiH be seen othejEwLse, for 
when the left eye, H r is r-htlt, the body c; I>. tin 
the left side* will be seen in ft hut when 
the ripht eye is *hut. the body c n will be 
seen ill F K; whereas. when both eye* are 
opened at the same time, it will be seen iu 
r tk " Thtsc results art then explained by 
copying 1 tlu- passage from Galen, in which he 
supposes the observer to rejmit tliee ex¬ 
periment- when he is looking at n sol hi 
column. 

In looking at this diagram, we recognize 
at mice net only the principle, but the coti- 
Htnicttion cf the stereoscope. The double 
stereoscopic picture or slide is represented 
by ii K; the right-bund picture, or the one 
seen by the right eye, by n Vz the left-hand 
picture, or the one seen by the left eye, by 
g f.: and ehe picture of the stolid column in 
full relief by it c, as produced midway br- 
tween the other two dissimilar pictures', H r 
and « n, by their union, precisely as in ihe 
stereoscope. 

Galen, therefore, and the Neapolitan phil¬ 
osopher, who has employed a more distinct 
diagram, certainly knew hih| adopted the 
liindane-iiml principle of the stereoscope; 
and nothing more wa- required, for pmdtic- 
iug pictures in full relief, than it dm pie in¬ 
strument fl <r uniting ii y and tt e, the right 
and leil hand dissimilar pictures of the 
column. 

In the treatise on painting which he left 
behiml him in Sis?., I^eomtrdo da Vinci 
ha^ modi' ii distinct reference to the dissimi¬ 
larity uf the pictures seen by curb eye us the 
reason why "a painting, though conducted 
with the greatest art, and fiahhed to the last 
perfection, both with regard to its contoure, 
its lights, it shadows, and it* colors, can 
never show :t rettfr*} equal to that of the 
natural objects, unless tbise be viewed at a 
distance and with a single eve,” which lie 
thus demonstrates, " If &n object C f Fig. 1 1 -hI?) 
be viewed by a single eye at a, ail objects in 
the spurn behind it—included, as it were, in 
a shadow k c r, i smt by a candle A—arc in* 
visible to an eve m a; hut when the other 
eye at u is open, part of these objects become 
visible to it: those only being hid from both 
eye- that are included, as it were, in the 
double shadow C i>, cast by two Lights at \ 
and u and terminated in El; the angular 
bjmicc I’ n u, beyond i>, being always visible 
to both eyes. And the hidden space c l> is 
so much "the shorter as the object c h smaller 


and nearer to the eyes, Thus lie observes 
that the object c, seen with both eyes, be- 
comes, as it were, trams parent, according to 
tbs usual definition of a transparent thing, 

Fm. LOG, 



namely, that which hide- mulling beyond it, 
I his tJih cannot happen when an "object, 
" l"‘-|'.i.rcadth is bigger than that or the 
I'll pal, is viewed by n single eve. The truth 
ot this ob-Jcrvatton i*, therefore, evident, be- 
aiuse » printed figure intercept* all the space 
14'hind its apparent place, so els to preclude 
the eyes from the sight of everv part of the 
imaginary ground behind it,’ r ff Hence,” 
continues Ur, Smith, - we iiavt nne help to 
distinguish the place of a near object m-ire 
accurately tnth oath rt/r» thai\ with onr, icso- 
inLicb iis wo spfl it more detached from other 
objecta beyond it t fimi mort qf if$ pica 
crjtfritjffif j/ a & rottudi^hj* 

Wc have quoted thi- pas-age, not from its 
ptoryig that I.eonardi t da Vinci was ac¬ 
quainted with the fact that each eye, a, n, 
sees dissimilar pictures of the sphere d but 
beeausc it baa been referred tobv 3d r.W heat- 
stone ELS the- only remark on the subject of 
binocular vision which he could find after 
1'hiking over the works of manv authors 
who might be expected to have made them.” 
™ e tWnk it quite clear, however, (hut the 
[Laban art ESI;, knew JES Well as his eomnu'u- 
i ; Liur Dr. Smith, thut each eye, a and u, 
sefa dissimilar purls of the sphere c. It was 
not Ids purpose to treat of dm binocular 
pictures id r, but his figure proves their dis¬ 
similarity. 

i le subject of binocular vision wsts suc- 
CL^ftilly Httldied by Francis Agulllon or 
Agni 11 onius, a te;iTfieij Jcwuit, who published 
his Optia in 1613. In the first book of his 
work, where he is treating of Ihe vision of 
solid* oi nil forma (Vr fjemrt iftyrum yr nr 
HUneuptinfurY ho Haa some 
difficulty in explaining—and liijffi to do it— 
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why The two dissimilar pictures fir' a solid, 
set'll by tucli eye, do not, sv1ii<li united, give 
a lunfksixl and imperfect view of it. This 
diseusricn i- appended to the demonstTutiop 
of the theorem, k " that when at< ubjeet is 
seen with two eyes, two optical pyramids'ore 
formed whewe common base is tlu 1 object 
itself, and whose vertices are in the ryes” 
and is. as follows : 

“ When one object is seen with two eyes, 
the angles at the verticals of the optical 
pyramids [namely, a ,i t\ e s E, in Fig. 193), 
are not always equal, ibr beside the direct 
view in which the pyramids ought to be 
equal, into whatever direct ion both eycs&re 
Turned, they receive pictures- cif the object 
tinder unequal angles, the greatest of which 
i# that which is terminated at the nearer aye, 
and the lesser dint which regards the remoter 
eye. This, I tiiink, is perfectly evident; 
bat I consider it as worthy of admiration, 
how it happens that bodies scan by both eyes 
arc not all con fussed ami shapeless, though 
we view them by the optical axes fixed on 
the bodies themselves. For greater bodies, 
neon under greater angles appear lesser bodies 
under lesser angles. ] f. there tore, one and 
the sAtue body 'which is In reality greater 
with one eye, la seen lean on account of the 
ine juality of the murks m which the pyra- 
mids are terminated (namely, H a k, o H t:. Fig, 
Iftbjl, the 1 •>oly itself iihM EOviuredly bp seen 
greater or ]fS 3 at the same time, and to the 
same person that views It; and, therefore, 
since the images in each eye are dissimilar 
(wfoiW Ki'frr tirfigruimfy the representation of 
the object luUst appear confUied and cl is- 
tujrbed (eoq/tou <ic jxrturbain) to the primary 

sense.” 

* 4 Thu view of the subject/' he continues, 
4( is certainly consistent with reason, but, 
what b truly wonderful, is that it ih out cor¬ 
rect, fir bis tits are thou seen clearly and 
distinctly with both eyes when the optic 
axes are converged upon them. The reason 
of this, 1 [Slink, Is, that the itodifs dn nut 
appear to be single* because the apparent 
linages:, which are formed from each of them 
in separate eye* extetlr coalesce {/•>?••/ mutua 
frflrfc I’diiigurfii/), but because tilts common 
sense imparts its aid equally to each eve, 
exerting its own power equally in the same 
m: tnn er as the i vis arc ■ on verged by means 
uf their optical axes, Whatever laxly, there¬ 
fore, each eye secs with tlie eyes conjoined, 
the common sense makes a single motion, 


not composed of the two which belong to 
each eye, but belonging and accommodated 
to the imaginative faculty to which it (the 
cum man sense) assigns it, 'Though, there¬ 
fore, the angles of the optical pyramids which 
proceed from the same object to the two 
eyes, viewing it obliquely, are iiiequahaild 
though the object appears greater to one eye 
j«id less to the other, yet the i-amc difference 
doeri not pas* into the primary' sense if the 
vision i- made only by tin- av*, a- nv have 
s;iid* but if tbe axes are converged on this 
side or <>» the other side of tbe body, Lh« 
image of tbe same Is sly will W seen double, 
as we shall show in Boob IV.. on the falla¬ 
cies uf vision, and the one image will appear 
greater and the other Jess on account of the 
inequality of the angles under which they 
are neon/’ 

Such is Aguilloiiiu.-' theory of binocular 
vision, and of the union of the two dissimi¬ 
lar pietUres in each eye by which U silid 
body k seen. 11 is obviously mure a irreet 
than that of Dr. WheweD and Mr, Wheat- 
stone- Agiiillouius alii mi* it lo be contrary 
to reason, that two dk-imilur pictures ran he 
united into it dear and dktaiici picture, ms 
they are actually ibgad to be, end bo i- 
t here tore driven to cull in the aid of what 
does not exist, a roamon which recti- 
lie* the picture., Dr. Whewell and Mr. 
Wheatstone have cut the fiwdiun knot bv 
maintaining what is impossible, that in bin¬ 
ocular and stereoscopic vision a long line 
is made to coincide with a short one, and a 
large surface with a small one; uud in place 
of conceiving this to be done by a common 
sense overruling optical laws, ns Aguilhmiu- 
supposes, they give to the tender and pulpy 
retina, the recipient of ocular pictures, the 
strange power of contracting or expanding 
itself in order to qualize unequal hues and 
iueqaai surfaces! 

In his fourth and very interesting lamb, 
on the fallacies of distance, magnitude, posi¬ 
tion, and figure, Agu.illoniua ' return» the 
subject of the vision of -olid law lie-. [It- 
repeats the tEreorentsof Euclid uml < hisscnd i 
on the viiipn of the sphere showing how 
jMU'h of it is seen by each eye, and bv both, 
whatever be the sire of the sphere and the 
distance of /lie observer. At the end of the 
theorems, in which he demonstrate;- that 
when the diameter of the sphere is equal to 
the distance between tbe eve* we see ex- 
:ivtly a hemisphere, lie giv*-, the annexed 
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drawing (Fig. 197} of the turn!*- in which the 
sphere is sm?cii by each eye, :irnl by Wh¬ 
in tjiis diagram e is the right eye and n 
the k 1 ft, 0 it V 1 the section uf that jiatri n ft tie 
sphere n r which is seen by the right eye f, 
nil a a the section of the part which is seen 
by the left eye d, and is l e the half of the 
iri'eJit circle which the section of Ltio sphere 
as seen by both eye#. These tiireepkitun^ 
liftin' *i dids lire nil tbMmilfcr. The rip] it 
eye e does nut see the part is i. c« a i f of the 
sphere; ihe left eye doer not sec the part 
rs i. r g a, while the part seen with both eyes is 
the hemisphere u tesp, the dissimilar seg¬ 
ments-If !• u, cu f being united in it- vision. 


Fla. IVt, 



After demonstrating his theorems on the 
vision of spheres with one and both eyes, 
Aguilfoniii-t informs u-. before he proceed* 
ie> cJi■ • virion nf cylinder*, tlint ii i* li greed 
upon that it is nut merely true with the 
sphere, but nbo with the cylinder, the cone, 
and alt bodice wliutn'ur, tlmi the jairt which 
is seen is comprehended by tangent tji y-. 
such a* K H. EG tor the right eye, in Fig, 
U>7. “ For, 1 ' says he, “since them? tangent 
hues are the oUty fun rst of all those which 
ran bo drawn to the proponed body from the 
some point, namely, thut in which the eye 

is Linders toyd to he placed, it cdi-urlv fa]lows 
that the part of the body which is scon huj-l 
he contained by the rnys touching it on all 
sides. Fur in ihi*. part no jhoi.ru nm be 
found frutn wtiich a right line cannot be 
drawn to the eye, by which the correct visi¬ 
ble form is brought uul” 

Optical writers who lived after the time of 
Aguillonius seem to have considered the 
subject of binocular vision ns exhausted in 
his admirable work* Gassendi, though he 
treats the subject very slightly, and without 
any figure, tells hh that we see the left aide 
of the nii’C with the left eye T and the right 
side of it with the right eye —two pictures 


sufficiently dissimilar. Andrew Tarijiict, 
though hi- ijiiotcs AguUJoniibi and fm*i.-H J lidi 
on the subject of seeing distances with both 
eves, says nethiiig - m the binocular vision 
of solids; and Smith, Harris, and Porter¬ 
field only touch ii pon the rubjcei im'idknit- 
uUy. In commenting ou the passage which 
wc have already ipiuted from Leonardo da 
Vinci. Dr. Smith suy-s “ Hence we have only 
one help to distinguish the place uf a nur 
object more accurately with both eye# th:in 
with one t inasmuch u* wo see it more de¬ 
tached from other ul.yects lie vend it, and 
itliire j)/ tfi otm fnrftiee, i dpenttlty if it be 
rtfimdith ” If any further evidence were 
required that Th-, Smith was acquainted with 
the dissimilarity of the images of a solid 
seen by each eye, it will be found in his cs- 
periment with' a “lung ruler placed be¬ 
tween tiie eyebrows, and extended directly 
forward with its Hut sides respecting the 
right hand and the left.'’ “ By directing 
the eyes to a remote ubjua-t,^ he adds, “ the 
right tide of the niter teen btj the right ewe 
will appear on the left hand, and the left 
ode on th right hm id, a* represented in the 
figure." 

In ids treatise on Oidir* published in 177-* 
Mr. Harris, w hen speaking of the visible ur 
apparent figures of objects, observes tlial 
" 'V'.‘ have other helps for distinguishing 
I/rfiiniHeart * of mm it ^mrtt beside- those by 
whiehive distinguish diatiui.a's in general—* 
;is their degree?- ol light mid -hade, and the 
i"‘f«{*■<■■( tee hoef round firm. And by the 
parufhi.r r on amount tf the ditUmee hetirhet mir 
et/ti, ter rYi ft fiitdingtthh (wide* the front fmrt 
V hh- tiro Ktd-.< r if ,r ,-i^.t object not thicker 
than the mid di*tnom t and thi .< gitet a risible 
retina to uneh ehjteft which hr to* grtathj to 
Ttiuer of dttoch theta from the fdiine U\ which 
they tie. Thu* the n rj-s, 1 on a face m more re- 
marhiidtj toned by our .wring hath ddcs of it 
Hi fwired' That is, the ret iree> it neodured by 
the eonthitiaiion of the tint dwi/mtar jdrfarti 
girnn fnjetrh rye, 

Wiihcmi referring to a iigure given bv Dr, 
Porterfield, in which he actually gives draw¬ 
ings of on. object u seen by each eye In bin¬ 
ocular vision, the one exhibiting the object 
as seen endwise bv the right eve, anil the 
other iIjl- same object a* seen I literally by 
the left cyu, we mav ap|>c:L3 to the expen- 
i n'-t 1 nt every optical, t^r even of every ordi¬ 
nary oli-erver, in support of the fact, that 
the disciudlarity of the picture-; in each eye. 
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which v fp solid objects. is known to 

those who have never n-urf it in fftrien, Bap- 
ti^ta Porta* Or Aguillotuus. Who has not ub- 
servni the- fart mentioned liy kiji^i-nrH and 
Hums. ihuii Jits left eye sew only the left 
sdde of his no*e, and hi- right ere the 
right -idt-, two picture* -ufljdentlv dinjumi- 
]Lir. Whn lnts not noticed* a? well a*. Dr, 
-fmith h that when they look at any (liin. 
flut body, such a- a thiu book, thev we both 
fiifk - of it —/Ac fr/t tip only tht (eft ride of if 
and thr right aft tmltf ike right ride, while the 
back, or the part m«n>t the face, fr wvb. bv 

each siU'.l both the *3di» sintl liu‘ 
by both the ev i» ? What «ti idc i if [lentpec- 
rive i* there—master or pupil, male *r 
female—who does not know* ns certainly rs 
he know* hi* alphabet, tlim the picture ofu 
elniir or table, or anything ekst, drawn from 
m< paint of right, or as wen by one eye 
placed in that poitll is i^^nnbj dv^mdar 
to another drawing of the -ame object taken 
from another point of sight, or a* seen by 
tin- other ijyG pliu't“d in ft point of two suid & 
hilfiflchtw"distant from the tin-t ? It -tticha 
person is to be found, we might then admit 
th*t the dissimilarity of the pitrtiifis in each 
eye wna nut known to every student of jjer- 
ppoetivcr 

^ueh wa* the stats of our knowledge of 
bin ocular vision when two individual-, Hr, 
Whentstonc and Mr. Elliott, a teacher of 
muthematk'* in Edinburgh, were directing 
their attention to the mbjei.t, Mr Whevt- 
atoiw communicated an important paper on 
the " Physiology of Vision to the British 
Association at Newesistle in August, 1-&18, 
and exhibited an instrument culled a stereo* 
scope, by which lie united the two dissimilar 
picture* of solid Wits, the raitrrprn (to *tmy\ 
of Airuillrmius), and thus reproduc'd, a* it 
were, the bodie- them-elves, Mr. Wheat¬ 
stone' paper on the subject, which hai l been 
previously read at the Roy nl Social) 1 on the 
21-t of June, was printerf in their Tfimnr- 
liontt for l$f£. 

Mr. Elliott was led to the study of binocu- 
lar visum in consequence of having written 
an i'.say 5 as early us 1823, for the e1#» of 
logic m the Universltv of Edinburgh,V J On 
the Means hy which We Obtain our Know¬ 
ledge of Di-titnce- by the Eye." Ever rime 
that date he was familiar with the idea that 
the relief of -olid bodies seen by tho eye w a- 
pToduced by the union of the dissimilar pic¬ 
tures of them in each eye, hut he never 


Imagined that ihi* idea was hi- own, believ¬ 
ing tbit it wll- known to every student of 
vision, Previous to or chi ring the year IS-M, 
he had resolved Ui construct an instrument 
tor uniting two disdmilar pictures, or oi' 
constructing tt sternwMp 1 ; out he delayed 
doing this till the year 1889* when he w 
requested to prepare an original comimmiea- 
tir.ii for the Polytechnic Society, which had 
been recently established in LiwipooL lie 
was thus induced to construct the instru¬ 
ment which he had projected, and he in¬ 
hibited it to hi* friends, Mr, Richard Adie, 
optician, and Mr. George Hamilton, lec¬ 
turer on chemistry in Liverpool, who bear 
testimony to its existence at that date* This 
simple stereoscope, without lenses Uf niLrroc*, 
consisted of a wooden box eighteen toche* 
long, seven broud, and four and a half deep, 
and Lit the bottom of it* nr nttlicr its further 
end, was placed a *lidi fc eoiitaining two ■ II*- 
edmUar pictures of a landscape a* seen by 
each eve. Pbotocmphy did not then exist, 
to enable Mr* Elliott to produce two view* 
of the same scene* a* seen by each eye* but 
he dftiva Iran-parcncy oJ r n landscape with 
three di*Unices. Tbejfrjrf mnj most remote 
wits the moon aTid the skv, and a stream of 
water from which the tnoou was red cell 'd, 
the two moults being placed nearly at the 
di*laneeof the two eyes*or two ami a half 
inches, anil the two reflected moons at tSk^ 
same distance* The distance was 

marked hy an old cru-s about a hundred feet 
njy ; and the third distance by the withered 
branch of a tree, thirty' feet from the ob¬ 
server* In the right-hand picture, one arm 
of ihe frfi*i jiE*t touched the disc of the 
moon, while, in the left one, it projected over 
one-third of the disc. The branch of the 
tree touched the on lI itie of a distant lull in 
the one picture* but was “a full moonV 
breadth 1 ' from It on the other. When these 
dissimilar pictures were united by the eyes, 
a landscape, certainly a very imperfect one, 
win iM-'en in relief, composed of three di*- 
tonces. 

Owing, no doubt, to the difficulty of pro¬ 
curing good hinoeular picture*, Hfr, Elliot 
did nut see that tii* contrivance would be vvry 
rMipuhir, and therefore carried further* 
He had never heard of Mr. Wheatstone's 
stereostsHH" till he -aw Ld- paper on "Vision" 
reprinted in the Philowphirsil ATogaxint 
ior March 18*52, and having perused it, he 
was convinced not only that Mr* Wheat- 
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, fltooe's theory of file Instrument was in cor- 
mi, but tbiit Ilia claim in the discovery of 
the dissimilarity of the? Images in cod] Vie 
hud mi i'onmliuiou- l!e«:i-, there lore, led 
to cuorniunleate to the name jouriml the fact 
of liia having himself, thirteen year? before, 
constructed and used a stercf^i Ope, which 
iv: l-. fitJij in his possrasiou, hi making thi- 
citiin, Mr, Elliott lund no intention of dc- 
privdiiif Mr. Wheatstone or the credit which 
wo* justly due to him; and as the da Em has 
been publicly made, ire have described the 
nature of it as a part nf^ientiBc history. 

In Mr. Wheatstones Ingenious paper of 
ISlfS, tin- subject of binocular vision \- treated 
at considerable length* He gives an account 
of the opinions of previous writers, referring 
repeatedly to the works. of A, gull Ion ins. Gas- 
sendi. and _ Baptist* Porta, in the last of 
which the views of Gab-n are given and ev- 
p lamed. In citing the passage which we 
have already quoted from Leonardo da 
Vinci, and iuserting the figure which iElus- 
tmtett it. he maintains tliat Loomi-dci da 
Vinci wclh not aware 4 ‘that the object (c in 
Fig, HKj) presented a different appe&tmiice (o 
each eve. " He failedf he adds, L ‘ to ofi- 

jfTir (hi*, and no mtfmtpiciit itiritrr, to ms/ 
kntnried$f t ha* mpjdied th* omiimoti. The pro¬ 
jection of ttcfi ahriomij dixsisusiar pictitrtt On 
the two rvh’wor, vrhm a object rV nttvrd> 

rrhite t!a optie a.re* mnv' ftjr, tno.-f thrre- 
fore be regarded a* a one fact in th* 
t&fory of lotion,’ 1 Xow, although Leo¬ 
nardo da Vinci does jint Hate in so 
many words that he was aware of the 
dissimilarity of the two pictures, the 
fact u obvious in his own figure, and 
In; was not led by his subject to statu 
the fact at all. iftit even if the fuel 
had not Stand him in the fare he must 
have known it from the optics of Euclir) 
and the writing? of Galen, with which 
he could not fail to have bceu well 
acquainted. That the dissimilarity of the 
two pictures [s not a nan j’net we have al¬ 
ready placed beyond a doubt. Tire fact 
i* expressed in words, and delineated in 
drawings, by Aguiltouinsand IkiptUtn Porta. 

It was obviously known to Dr. Smith, Mr. 
Harris, Ur. Porter lie Ed, and 51 r, Elliott, be- 
lore it was known to Mr. Wheatstone, and 
we cannot understand how he tailed to ob¬ 
serve it in works which lie has so often 
quoted, and in which he professej to have 
searched for it. 


This remarkable property or binocular 
vision being thus dearly established by 
preceding writer?, and admitted bv himself* 
the cause of the vision of soLidftv -.r dis- 
tauce, Mr. Wheats tone, as Mr. Elliott had 
done be hire liitu, thought of an instrument 
for uniting the two dissimilar pictures opti¬ 
ca II v, so as to produce thu same result i Ital¬ 
ia obtained by the couvergenve of the optical 
axes, .Mr, Elliott thought, of doing this bv 
the eyesiatone; hut Mr. Wheatstoneadopted 
u much better method of doing It bv ri'Jicc- 
tion. lie was thus ied to construct an unpa- 
ratiLs, to ljc afterward described, consisting 
of two pUue mirrors, placed at an angle of 
Iri*, to which he gave [he name of J dereo- 
anticipating Mr, Elliot both in the 
construction ami publication of his i n ven- 
tbm, but not in the general conception of a 
stereoscojj& + — Sir J>m i4 Bretr/fter. 

, (fieu flinocsihsr \ MTOJi, Monorttiar 
'yero'^fOpr'e Any ft, StrreoSfiOpir f hmrrn, fknddr 
Street mg SlrrwtXtp*, fijr^gln** M'rrwcrpr, 
Lent whir Sis retire,{* r Sfirroompe Stereo* re/-r. 
Op-rwbw SJen-ampa Bendmtpgfnss Stream 
BfJiootiisj StrreoAntpe, Prison StrrefptoOpc, 
/"/■." Jlrjif-.r'ton Siryfftitropie, <-Uv, 

htr dfflcriptionfl of the various stereoecopea 
oijee in use, and to the methods of limiting 
stereographs, and the theory 0 f tfervotwopic 
views. } p 

flo. usa. 



... /S(rr*ofeopr. An optical instrument which 
Ji c n ? unEti! two flat perspective picture^ 
“ th - taken at the same diu- 

and in the same horizontal plane hut 
trorn two slightly separated standpoint^ intn 
one picture, appearing os u body. Same are 
imh| in the hand, and some are made to 
revolve in a rose. 

Thusi Fia I OH illustrates (he old " Holmes 
_™-raje. ts a slide on which the picture 
is pieced, with the wire? dd at the emb, the 
whole sliding on Jf is the handle, yo the 
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hood, nn the Senses, and Aj th e> division be¬ 
tween tjn* lenses, 

rbe early history of the stereoscope ttsui 
been given nbove. The instrument was 
popularised by tlm invention of Dr. Oliver 
Wendell Holmes, about 18&4, end further 
improiyd by Joseph L. Bates, The engrav¬ 
ing* below illusi rate ilteir invention, which 
is too well known tu require furttier expla¬ 
nation. 


Fi&. lffl. 



Stereoscope, Panoramic, (See Pimramir 

Shttfi*rafte T j 

Stereoscopic, Possessing the property of 
prwlucin" relief in the stereoscope; pertain- 
in** to the stereorfeope; giving stereoscopic 
effect. 

Stereoscopic Antbrotype. This i- n novb-1 
method of sealing ambrotypes, which gives 
them a stfireofiCOpic effect. The nmbrotype 
ia lirst taken with a dark background instead 
of the usual white one. After it is dried, a 
small ramei’n-iiLiir brush is used to apply the 
black varnish to the revenue side of the gliiss, 
and tuily enough to cover the HgUre, allow¬ 
ing the background to remain perfectly clear 
and tnmsparent, Place a piece of Bristol 
board nn the hack of the glass, and the nur¬ 
ture will be seen to ’kind out in bold relief 
All positives on glos.- sealed with the col hi- 
iUmjl -ill*,- III .jM-riLL- —t re-1 j M li i-xl r.i chi.— 
over them for protect inn. By Using a third 
glass instead nt' the Bristol board, a beauti¬ 
ful effect is produced, if the gla-s is coated 
with collodion and ripped ixf the camera to 
the white background, atni developed alul 
fued exactly as in the process of tilting the 
portrait. Any desired Nhade can be obtnmi-d, 
and a great variety of colors may l>e used, 
instead of white, the effect of which is very 
p leaning. 


Stereoscopic Angle. The angle at which 
stereographs ore taken in order to produce 
the eJlivt of relief iii the stereoscope, Us®- 
-iderablo controversy has been hold upon 
the proper angle at which the camera should 
be placed to get the Mteirposeopie effect triO' 
to Nature, and to binocular vision; but it U 
now generally conceded that two and n half 
inches, apart is the proper distance in all 
cases, at which to place the lenses, and all 
stereoscopic cameras are now Constructed on 
that principle. It has heel) argued that in 
taking a distant bird Wye view of a town, 
the effec t in more '“stereoscopic 1,1 by rcumv- 
the cameras some yards ajulrt, tliti artist at 
the same time avoiding very near objects. 
He thus get* a portion of the town upon bis 
plate and all J ' maJy sterta»c&pif: this is cjuite 
correct. It is certainly very pleasing to he¬ 
boid; Inti never has ji pair of human eyes 
seen this town us the stereoscope will show 
his two pictures Iakcn at such an angle. The 
result of separating tlie cameras ko widely 
apart is, to reduce the town to a model” of 
sii many inches to a mile. For ttL-tmiec, did 
be pewses-s a true model of this town and 
hike fttejeocruphrfof it, by moving die camera 
2J inches he would in the latter case have 
similar pictures to the former, that is, stereo¬ 
graphs of the aiittlfl of the town, turd not 
ntere’igTfl.phs of the town. This j- why -o 
many of the French pictures Appear so like 
cardboard models, riven" house, chimney, 
etc., apjH?ar more distinct than in Mature, the 
fore- and backgrounds arc seen with the sauu- 
mtnuEcnr-s of detail, just as we see when 
looking at a model where all its parts range 
but a few feet from the eyes. Whim viewing 
n model the wyes are comparatively some 
yards apart: consequently a model coil never. 
In perspective, be true to Mature, In remov¬ 
ing the camera more than oi i T ,, |n —l vou 
alter the relative position of the objects, ns 
they are not in the natural line of vision, 

I )bjecLs in the background that would not lie 
observed by those in the foreground at the 
natural distance of the eyes, would be wholly 
or partially exposed, in fact there would 
boa complete derangement in the relative 
appearance of everything in the f eld of vision. 
This certain tv could not be as wc see Mature. 
It Is thus evident that tlii# instructive in¬ 
strument may be nmde fno interesting hv 
[Hindering to the common taste, to ilm sacri¬ 
fice of true science. Again, in Liking a large 
irtimnnientel group, the artist may think that 
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here, a* he hits no fore-nr background objects 
in nttcml to, In uuiy move the camera to. ; iny 
INI bile cl i-L jlj u'i 1 , Hi :t* to give ll IhpIU rc- 

lief to all parts. To reduce this monument 
tn within the *tsce for stereograph*, he tiiav 
have to place the camera, say filty ynriLn nff; 
he then, lor the second picture. moves the 
«mrra perliajis three or four yani* T He will 
again produce a very nice stereoscopic pic- 
tuny but out a correct copy of the monument, 
it will be the copy of a si in liar monument, 
but nf a vtmth ir/iw/A'c *hr. In looking at that 
UKintUDcnt with the two eyes, separated ll* 
tin v tire, Hi inclic-s upurt, ils sovenil parts 
wilt Occupy certain positinii* relative In each 
other. I oofc at u small model of this same 
monument. and the rrinti ir mnViWic nf 3 Li 
.several purLs will lint appear the same. Indng 
vie wed 111 uler a great* r b in ocular angle. The 
mind eonsi'tjuently become* conscious that it 

U in the one ease taking ctpltnuce of a 

Large monument, and in the other of u very 
small one, or a model of the 'Sunr. To re- 
therefore, the rarrseru to a greater angle 
tiiiui the eves, will convey to the brain the 
sense of rfretmariW in the size of the object 
or objects drawn : and il the jtfigle is still iri- 
ereaBod, it will then have the effect a*, if you 
had brought the object close tip in the eyes. 
To make a man's arm, leg, or mute appear on- 
Until rally extended beyond their UsUiLl length : 
Take a min in ;t sitting jnature w r ith the body 
slightly bent tbrwam, by a pair of stereo- 
M'opie b n-i - filaei d HI inchm .inar., and 
then take a second with two cameras placed 
feet apart; in viewing them, in the stereo- 1 
scope, the fu>i will give tin.' relative 510*i- 
tiutLi of every part of the figure, true to 
Nature, while the second pn-oitl.in will become 
distorted Under the eye, the head and knees, 
will gradually approach the eye*. and the 
julterior part* ot the body will recede, until 
the head and knev> will appear lo touch 
your eyes, while the ]>o-teriora and feet tif 
they be drawn tn toward (he chair) will seem 
mile- away, We want n-K heller illustration 
of what eotl.-li 1Uten tlie fntr tfertumt/rie mij/r 
thin two such picture-*. 

Stereoscopic Camera, i >u. of the forms 
in use fur making binocular Vlews is sLujWD in 
Fig. 200. A, the camera ; the ground-glass; j 
('thecuteh for retaining it in place; if, the 
body of the camera ; A, the ?wiUg-back j /•] 
the slide - (r\the track on which the camera 1 
move#. The stereoscopic camera most be 
provided with two objectives of tUjUiil foci, 


far taking two impressions, side by side, of 
the same object at the mime time on one 


fib. a» r 



I ilate. Prints from such negatives are to be 
coked at in the stereoscope* 

Stereoscopic Negative Fra me. Used for 
placing register Lines upon .stereotfcopie nega¬ 
tives before printing. Place one side of the 
negative on the groand-gbiss over the indl- 


Fl*s. UJ1. 



Kited, shape and adjusted to mu it the subject. 

Note where the perpendicular Hue intersect* 

the first hslt'of tlie negative and then slide 
the plate across the frame until I he perpon- 
1 lieu III r passes through exactly the same 
point on the other side. The Lwiabltahing 
of a base lino must be attended to carefully* 
Any sharp instrument is best for 11 ink lug 
lines* After having arranged the negative 
over the shape, paste a strip of yellow paper 
along the edge that is marked No. H. After 
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having moved the negative acrm* the re¬ 
touching stand and placing it a= directed, 
that is with the pcrocndfcnlux pencil Sim- on 
the greuiid-ghiss showing through exactly 
the same point nf the subject, paste another 
bt-du of j paper along the edge only, Ymi 
n^w Iiitvs tW nf^jjiiLivt* witli tilt 3 ! i cit t ai»t T hi" 
bottom across ito entire length mid with a 
puiik' sit rat It 'ihs I he pniU w 111 short' a 
black baso-line mul white injrpendicular at 
each end of the strip. 

Stereoscopic Panopticon. A cuni.ina- 
tion of the philosophical toy called the 
panopticon, or magic circle, with the Rtenio* 
seope, By a simple arrangement, a 
sucee-sinn of figures, varying slightly Srem 
rule another, are made to aiippur ja ctu "g- 
tire in motion, or in the perform unco of some 
regulurlv recurring action* _ There are 
various photographic ways in which the 
combination uuuhl he effected, but the f"l- 
lowing will be found the most convenient. 
In the tipss place, the photographic svfart 
having decided ttrkm the scene or action, or 
gnitip of action*, he wishes to represent, and 
haring made arrangement With a poison or 
number of person* for this purpose, wcmld 
n'tiuire to hare them so irwimetcd that they 
would id low him tn lake mntetwcopic views 
cf a sce ne at a number of—#ay eight or ten 
dirK-rem stages of its poena*; ih.u i’ Ut say, 
one entire performance of the action or scene 
should be interrupted by eight or ten nr rests 
or stops for such periods of time st* would 
allow of ELsiHiinv stereoscopic representations 
biins taken. The ptidtivea of then® views, 
instead of being fitted up in the nsnid man¬ 
ner, would require to be pasted on a sheet of 
cardboard one underneath the other in their 
cntiiseeiitive order* By means of a penknife 
ami ruler, a cut should next be made be¬ 
tween e lcH of the pair* of views, in order-to 
cut half through the curd, so ns to allow uf 
its being bent at those Hites, and thus ck*ely 
applied to the surface of a diagonal or ten- 
sided (Sntnt, upon wliich any number of such 
sets of views could be attached seriatim if 
n ■ ptired. The drum nr cylinder with a set 
<if views thus attached to it. should then be 
plarisE in Its position, by fitting die two ex* 
tremitles nf ita axis into -sa-kctH on the 
stereoscope adapted in receive them* To a 
person now looking into the inatmnu*nl, 
there would be presented ben stereoscopic 
views slightly differing from each other 
according a* "each successive picture was 


brought into the field of view by the revolu¬ 
tion • ••! the drum. But to produce tin- in igi- 
cal illusion of their being I mi tine group, mid 
tlu.it in active and life-like motion, a hum 1 1 
add item to the ,i p \r. l rut us w ill l accessa ry, 
nauiclv. & shade i>r diaphragm to each of the 
I've-glu'ises. by means df which they van be 
b"e covered and uncovered in harmony with 
the motion of the drum. This is effected by 
attach ire/ an elbow lever i« the crank of the 
drum and to tin? diaphragm in such a man¬ 
ner as to cause the shade* to cover the pyr- 
glasaes except at the moment when each 
hikyi --ivc picture is brought into the field of 
view, except at the moment when it is at 
right angle* to the axca nf vision. The 
proper wav to llsb the inrtrunicru would bo, 
in the first place, to look intently at the 
scene with the first of the series of figure* in 
position, sn as to get a thoroughly hterso- 
iojpic view of it, mod then to commimi* 
turning the handle at such a speed an to 
produce the must artistic pantomimic effect. 
Stereoscopic Printing. la printings torts e 

era ms thu -wine manipulations and sensitiz¬ 
ing, inning and fixing solutions may In 1 cm- 
loved us lor single photographic pictures ; 
ut it is necessary Ui cut the two picture* 
opart, after printing and traicsp^e them, as 
tnev are reversed in the binocular camera. 
Another wav, however, is to cut the negative 
in iwu through the centre between the pic¬ 
tures and transpose them before printing. 
They can thu* be preserved in their proper 
|ohsi tionH by fastening them to a plate of 
glatrM, collodiuM side outward, with s(ri]H <>f 
gttm-|»iper. In this way three or four pairs 
of negatives muv bo attached to an & x I(J 
elass and printed at tin- same time, avoiding 
the use of a number of pres-u re- frames. (S&e 
fyoEV and Fr!tittup) 

Stereoscopic. Slides. Hutih graphs ore 

soinetimL-s termed jitereuscupie slides. 

Stereoscopic Thaumatrope. An a|vpara- 
[us iuvt nted by Mr* B. H. D&ioigiu s u>t ex¬ 
hibiting photographic, spvre^foph-, and 
other pictures, models, llgurea, and designs. 
The object of the Envcatinn is to show in one 
Lipjuimins a series of tstenctMcopic or other 
representations or models taken hy different 
lens-i*, a* If the scene or things represented 
were in motion. The apparatus U cylindri- 
cik.1, uni tiiip cylinders arc caused to relate 
either vertically or horizoinally. To cxliibit 
sierenwople viewa the iinvcnlor takes a cylin¬ 
der and sets it vertically* In the Interior, in 
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suitable frames provided for the purpose, he 
place*, ssy Hiix, but there may 1^ mare nr 
k** sterciwoopic slide*; the periphery of the 
cylinder hu* form eel across it el* many ahjt* 
n* there are sets of slides. One or more 
glii-sc* for viewing the picture*. are supported 
and held stationary outside the periphery of 
the cylinder, or mav ho otherwise placed 
The views may represent, for instance, it 
ftteiun engine, and each view mu,~L be inken 
when the engine in at different parrs of in 
stroke- The views being placed in the cyl¬ 
inder, and the cylinder being earned to 
rotate, will show to the eye the steam engine 
m it in actual motion, i'or exhibiting some 
models and draw ing* he arranges them 
around u horizontaJ cylinder* Vertical shits 
an- amide in the periphery, through which 
to see the models or drawings. 

Stereoscopic Transparencies. Stereo- 
Crnin * on plus- to be viewed by transmitted 
light. 

Stereotrope. The name given to Mr, 
Show- 1 * stereoscopic thii(zmttrdpe. This m- 
strainent i* uai application of the principle 
iif the -U'reow."ope to the ihamnatrope, which 
depend* fir it- results on the “pereutenco 
of vision,' 1 and somewhat riveiubhs the 
Stereoscopic Panopticon; or ml her, it may 
be termed ms improvement on the latter,. 
The following is .Mr. .^huwy. divertption of 
the mann er .in which he adapt* the refract- , 
ing form of the aterecfcwnpe to thi* purpose. 

Having procured eight stereoscopic pic¬ 
tures of an object—of a Btcum engine, for 
example—In the successive positions it as¬ 
sume* in euinpleting a revolution, I affix 
them in the order ill which they were taken, 
to an octagonal drum which revolves on a 
horizontal axis lienentli an ordinary leutieu- 
lar hterer^'ope. and bring them one after 
another into view. I in uicdiatclv beneath the 
Icuhch and with it* axi* situated half an inch 
from the plane of idjeht. i* fixed a solid cyl¬ 
inder, four inches in diameicr, capable of 
being moved freely on it* axis. Tin* c ven¬ 
der, which is calk'd the eve-cvlinder, is 
pierced throughout it* entire length (if we 
except a diaphragm in the centra inerted for 
Obvious reaiwm) by two aperture*, of such u 
ehajH', LiiidsO'kuati'sl relatively to each other 
that st tmiuveiM nectinti of" the cylinder 
show* them a* ermes, with their apices point¬ 
ing in opposite diroctinn-, and with their 
ii^tw parallel to, and distant half an inch 
frotu, the diameter of the cylinder. Attached 


to the axis of the eye-cylinder is ;i pulley, 
exactly nrsc-fourth the size of n similar pul lev 
ntlixed to the axis ut' the picture-dru mu with 
which it 5 * connected by m&m-. of an endless 
bund. The eye-cylinder thus hi idling four 
revolutions to one of the picture-drum, it is 
evident that the axes of it* aperture* will 
i | j v-< -1 v 4 ■> i i lie L'J. ■ wirh rfo- |.|.,r,, ,.| hull! 

li.nr tiiuw iu one complete revolution oft he 
iuhLrument, and flint, consequently, moa 
will b<r permitted eight time*, or once for 
i each picture. Thu cy Li nder is ivi placed that 
at the time of vision the large end* of the 
apcttiue are matt the eye*, the effect of 
which is that when the &mull ends pa** the 
oye*, the axis of the aperture*, by reason of 
rheir eccentricity, do nut coinciilo a ir]j the 
[ilune of sight, and vision i* therefore im- 
pueaible- If, however, the position ■if the 
cylinder be reversed, end lor end, vision will 
be possible only when the small end- are 
next the fives, and the single of the aperture 
will lie found to subtend exactly the pencil 
ol rays coming from a picture which is so 
placed a* to he bisected ut right angles bv 
the plane of sight. Hence it follows that 
the funner arrangement of the cylinder being 
reverted io, the observer looking through the 
ujqior ddu eit the aperture will see u narrow 
*(rip extending along the top of the picture; 
ihen moving the cylinder im and bn iking 
.il'usu the lower side of the aperture, he will 
sec a simitar strip at the bottom of the pie- 
tnn-- coi]>eipu-n[|y in the intermediate po* 

*li mn* Of the aperture the other part* uf 
cbe picture null have been projected upon 
chn retime. The width of these strii* is 
determined by that of the simd! curia 
ot the apertures, which measure 0.125 
- D t V ^ ll ' ®diameter of the large end* 
is l.j inch, the lenses being distant nine 
mehc* from the pieture*. Thepictura-drum 
Jjeu.jg to revolve with the miui^ite 

rapidity, the oWrvej? will we the steam 
engine conulanlly lit 1 fore him, its jiosition 
rentalning unchanged in raispeet to -pace, 
out it+ rmrt* will appear to he in morion uud 
Mi solid relief, a* in the veritable object. 
Ike stationary appearance of the idccures, 
nottviturtimiiiug trieir l»eing Lu rapidiimtion, 
is hrivipght aliout hy causing ihcir eurre- 
spniiding parts to In/' seen respectivclv, onhj 
i n t ice same part o I sjuiee, and thut fo r so 
slum a tune that white in view Lhev make 
no -L'rt-ible pmgresaion, 4 \ H| however, there 
j* an iictuai progre-siun dtiring the instant of 
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vision, it is needful to lake that fact into 
account—in order that it may bo reduced as 
far pnitiotble—in regulating the diameter 
of the ry e-cylindcr, lLm l of the apertures at 
their small ends; and the following are the 
numerical da to involved in the construction 
of un instrument with the relative propor¬ 
tions given above: 

The viretitufcrente of picture-drum = 22.5 
inches (A). 

The circumference pf eye-cylinder = 12 
inches x -L revolutions = 48 inches (B), 

The diameter of Apertures at large ends 
= 1 M inch (C). 

The diameter of apertures at small ends 
= 0.125 inch (D). 

While ths: I sirens end is passing the eye, 
the picture under view progresses : 

jg-J of 22.5 (A), or <1,703 tuck 

This amount of progression [0.703 inch) 
if perceived at one and the name instant, 
would he utter Ey destructive of all distinct¬ 
ness of definition; but it ts evident that the 
total movement brought under visual obser¬ 
vation at any one moment is 

' l ~ \Cj * of °' 70S mc!, l 0r WW inch, 

Thi- tnovemeni must necessarily occasion a 
corresponding slurring, &o to speak, of the 
images on the retina, and the lact of iuidi 
slurring not affecting, Vj :tny a]iprCcjahle ei- 
lent, the distinctness of definition, seems to 
be referable to a faculty which the mind haa 
of correcting or disregarding certain dis¬ 
crepant appeanineci! or irregularities in the 
organ of vision. 

Sticking-Paper, i Sec Soalmg^Fapcr.) 
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h, tank in which the i-ondenrier is immersed; 
c tin* generator; <j the ntcum-pipe; d the 
receiver of distilled water, and F ihe ifu|'»|>ky 
cistern of cold water,, which should be so 
placed that the Water Will fall Upon the top 
of the condenser. E h the hut'water waste 
which escapes from the tank at a spigot, h. 

Stipple, To secure the rcjiroiiuciioii of 
half-tone in tin 1 photo-mechanical prouftssiTs, 
it is necessary to produce U|wm Lhe block 
used tu printing a line grain or Stipple* 
These mav bo obtained by reticulation of 
the film of gelatine in (ho eollotypc process.; 
by means of powder* dusted on the surface 
of copper or steed platen in tin? intaglio pro- 
cesses; or by the u-m? of a nelwork screea, 
un in the half-tone photo-engravine pro¬ 
cesses, A complete summary of all the known 
methirffn, of producing grain in photo-me¬ 
chanical work was given in 11 I&m h # Photo- 
graph)* Muff<niiu\ voh sxi. 

Stirring Apparatus for Emulsion, This 
consists of a hard rubber stirrer, r, dipping 

Fiu-aia. 


J 



into the solution in the jar, P, and turning 
on a vertical axis supplied with a bo veiled 
w heel r r'. The axle of the latter is cun- 
nccieil with ll multiple wheel and handle. 
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U k. Fi-r preparing large quantifies ofemuU 

bilJll ht.CU 111 llcatlDg i- mnunlllflflfld If 

placed over a tire the jur nhould r<-t on irrm 
feuppurts so that hot water um circulate 
under tbr bottom. 

Stock Solutions, Solutions that keep for 
a I-mg time ready for nsc, and so may be 
prepared in large quantities. 

Stop. A diaptiruLgl:!, the Use of which in 
to correct, tn a measure, tlie spherical aber¬ 
ration of n lens, and tu increase the sharp 
neMoftbe image opim theground-gfi-Lss anti 
sennitivc surikeo. A great consideration in 
testing a lens is the size of the stop, and few 
sire tiwarciuf the Vijsr in Hut-nee this has upon 
the time of esjwisuro retjuhw’d in taking a 

I diotogropb, Vet il can easily be ciLlc LI sated 
tv simply comparing the squares of the 
diameters ol the various stO|w to he Used, 
mid the time will be in inverse proportion. 
Thus it will lie found that an inch stop is 
sixteen times larger them a quarter-inch stop, 
and consequentI y si* teen tin uw quicker. The 
immense advantage of large- stmi* cannot 
therefore he overrated; hut unfortunately 
the lenses rmw manufactured to give correct 
and line definition with large otcqrri are gener¬ 
ally very deficient, itl " depth of lor US ami 

rapidity of action without that is a delusion, 
It is usually the practice to place all the 
stojw in the sium position, but it frequently 
happens Id practice that a change of position 
is necessary, owing to a deficiency of light 
or the necessity for very rapid action; it is 
f-sj.ntial that all the steps should be property 
pInca i! to pnwluce an imageofeqnaI illtinstna- 
lion and comparative sharpm-- over all the 
field, and this is iTup'.s>Ih]e w ith all the atops 
in one pesitjnri. The longer the focu^of tlie 
lens the larger the stop may be. Nothing is 
more illustrative of this fact than the com- 

S arison i'f solid b-ii'E pencils of different 
iametem; for the thicker pencil must be 
sharpened to a longer point (or focus) to pn>- 
diii.'u as fine a hI reiki* as the smaller one. 
These u pencils of load** llkewtxi' will fully 
indicate the pencils of jicht through stops of 
proportionate hj^ch, and explain the argu¬ 
ment relating i« their position*, the refrac¬ 
tion of light by the lens not affecting the 
ciiiidttifiiis,. because the stops have nu mate¬ 
rial influence upon such refraction. (Sec 

Stop Down, or Diaphmgming. To reduce 
the opening of an objective by inserting a 
diaphragm. This is done to correct the 


spherical aberration, that isthe blur showing 
on the edges of the optical picture more or 
less. The smaller tlie oiwnlisg the more ex¬ 
tended the sharp field, but at a correspond¬ 
ing loss, of active light. 

Stoppers* The glass stoppers used with 
but lb's containing dt'ljqutxvn t ’ul'sEtiuei- 
often become tightly fixed and ure dilH- 
cult to remove. The best way to remove 
such stoppers depends upon the cause of 
tfii'ir being fast, Sometimes a little Wiirm 
water will lw sufficient, nr a. drop or two id 
oil, or the stopper may be held in 11 wuod- 
vice, when a turn or two will loosen it from 
the bottle. 

Strain (of the Lena). A lens i- strain d 
by moving the front board, which holds the 
b-Eis r or by the upward pointing of the whole 
camera, thus greatly altering the relative 
positions of lens and pruund-gfiLss. winch 
latter, in such easts, has, to be tlpgn>l In the 
opposite direction. In tins wav a lens t* 
tried to it^ utmost as concerns illumination 
an'I sharpoe-^. A Wry mi ml I diaphragm in 
such cases, liel[ifi matters greatly. 

Streaks, Ioi]Mirfettton> frequently <wcur- 
ring la collodion and other picture* from 
various causes, (Sno Imprr/tdkmn j 'a S«jv- 
ftcra d nd Po*\t(re*>) 

Streagthening the Negative, (S-o h- 
irmiftnng the Xfmiitr; Rt.-H&'ffoptntni t etc.) 

Stripping Fiitn. This eori^is:- of a layer 
of insoluble gelatine coated with u sensitive 
emulsion, which i* attached to il paper sup¬ 
port hy a second layer of soluble gelatine * 
f he manipulation of -neb films, which an 
a great convenience for many photographic 
purpo-es, Lire treater! precisely as gelatine 
plates are treated; and after development 
and clearing are Said down upon a culUdioit- 
glfts-i, squeeised into optical contact, 
placed in hot water and stripped. To strip 
ordinary gelatine films from glass plates ice 
Rrtcrml Jkttfuiirr *or the following me thud 
may be used: 

fhe plate is first coated with a collodion 
giving a tough and horny film; as soon a* 
the latter i* completely set it i* immersed in 
the fallowing mixture s 


Hvdralhuirie Add 

WjUlt . 

Alcohol . 


I parL 
li.i ™tUl 

JO ■» 


To a few minutes the film shows signs of 
rising at the edges., and one comer is seized 
with tweezers, turned back, and the whole 
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cautiously ami slowly drawn off, care being 
taken to keep it entirely beneath the surface 
of the liquid. The acid solution is then 
poured off; replaced by watt»r to which u few 
drops of ammonia have been added, and this 
latter by plain water. The film is then either 
dried as a separate film or mounted in a re¬ 
versed position on glass in the usual way. 

Structureless. That condition of the 
collodion film which causes it to spread 
smooth and glassy upon the plate and to 
adhere firmly, exhibiting no tendency to 
contract and separate from the sides. (See 
Collodion, etc.) 

Studio. A sectional view (Fie. 204) of a 
well-contrived studio is given for thrguidance 
of those who may wish to construct for them¬ 
selves. The description is as follows: a is 
an exhibition room on the ground-floor; n is 
a sitting-room; C and l> an* artists’ moms; 
K, ladies’ dressing-room; F, hall; o, stairs to 
operating-room; H, framing-room; k K, 
operating-room; L, chemical room; M, pho¬ 
tographic priming mom; x X X, three dark¬ 
rooms; P. gentlemen’s dressing-room; it, 
stock-room; 8 8, offices; v, skylight over 
artists’ room; w, large skylight for operat- 


watcr ami acids. In the solar spectrum it 
takes on the different colors, and has been 
used on that account in heliochromy. 

Subdued. Applied to light this word 
means softened or mellowed —depriving it 
of its full force or intensity; applied to the 
daguermty{»c or photograph, it means soft¬ 
ened, not over rigorous, or harsh. 

Sublimate, Corrosive. (See ibrrt»ire Sub¬ 
limate and Sulphuretted Paper.) 

Sublimation. The operation of bringing 
a solid substance into the state of vapor by 
heat and condensing it again into u solid by 
cold. Sublimation bears the same relation 
to a solid that distillation does to liquid. 
Both procenea purify the substances to wuieh 
they are severally applied, by freeing them 
from the fixed and grosser matters with which 
thev are cemented. 

Sublimating. Subliming, to evaporate a 
solid body by heat and again condense into 
a solid (sublimate) in another place by cool¬ 
ing. Applied for separating different sub¬ 
stances, and for purifying volatile bodies—for 
instance, iodine. 

Subnitrate of Bismuth. The -ubnitrate 

of bismuth Is prepared hv pouring into a 


no. aw. 



ing-room, 2. r > feet wide by 16 long, with two 
side-lights extending from Boor to coiling, 
enabling the artiste to take pictures in any 
kind of weather. The walls outside near 
the skylight, and inside, are painted gray or 
blue, giving a soft, mellow tone to the light. 

Subchloride. Containing one equivalent 
less chlorine than a chloride. 

Subchloride of Silver. Violet argentic 
chloride of silver. Ag.Cl,; also Ac,Cl. A 
substance formed by the action of light on 
the chloride of silver, or by chlorides on sil¬ 
ver. Of brown-violet color; insoluble in I 


large quantity of water a solution of the 
nitrate of bismuth; decompaction takes 
place, a white bulky itowder falls down, and 
a binitrate of bismuth remain* in solution. 
In this case 3 equivalents of the nitrate suffer 
deeoui posit ion, 2 equivalents of the oxide and 
1 of the acid unite nnd subside, whilst 2 of 
the acid and 1 of the oxide remain in so¬ 
lution. 

Suboxides. When a compound of oxygen 
with u metal contains less than one equiva¬ 
lent of the former to one of the latter, it is 
called a suboxide. 
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Sukoxide of Silver. Thin -uhdranee it, 
obtained hu exposing a solution of amraonio- : 
nitrate uf stiver to the action of the air. 3t 
bears to the ordinary brown protoxide of sil¬ 
ver n similar relation to that which the aub- 
chloride bears to the protocbloride of silver. 

Substances, Acid. Ac id* color blue litmus- 
paper red, jtru3 combine with alkalic- and 
other biiH'S;, causing ttmtunl neutralization. 

A ..'Li I- a re either oxygen or hydrogen combi- 
nuti'iii-. Hit former muslMing of u metalloid 
(rarely ut’n heavy metal) and oxygen, the 
Inner Swing chiefly combination* of halogen* 
(elilurini'. Bromine, iodine,and fluorine) with 
hydrogen. 

Substitution. To transform ihc metallic 
portion of a photographic picture into an¬ 
other metal by treatment with certain solu¬ 
tions, for instance a silver print into a gray- 1 
bluet platinum pictu re, uy toning jo a 
platinum bath- 

Substratum. A thin Inver of albumen, 
gelatine, ur rubber flowed upon glass or 
paper tn injure the adhesion ot the sensitive 
film in photography. 

Subterranean Photography. Mr. Lung- 
loi* buss constnieted :tia apparatus lor sub¬ 
terranean photography in cosh* where the 
only mentis of communication tonndergmund 
liven] i tie- is a narrow shaft, ami the instru¬ 
ment muet be manipulated from the surikee. 
Hi!) invention consists of a (tmrm ol&rtmt of 
*mnll size, the plate being about i inches 
square,-md the focus nf die Icn.~ being of 
comparatively short range. The camera, 
mounted in a metallic case or tola 1 , open on 
one side, cab be lowered by means of n cord 
nfsmall chain attached t" the tube. r Ibe 
camera is pivoted within the tube at its upper 
end, si i that it ean be kef a at any angle by 
means nf a cord or SDUiil chain fastened to 
the lower end of the camera. Above and 
below the Catuera are placed rows of incan¬ 
descent lamps. When the apparatus is 
lowered and the camera made to incline out¬ 
ward from the case, the current is turned on 
and the plate exposed. The photograph* 
thus obtained are said to be excellent- A 
large engraving and full description appeared 
in Tfte I^hiladclphia Photographer ^ VOl. XSllL 
page ddd. 

Succinate, A com pens ad fnrmcd by the 
rati on of succinic acid with a base. 

Succinate of Ammonia. A very soluble 
Nilt in water, obtained by neutralizing sul> 
cixtic acid with stmiuenia* 


Succinic Acid. Hrocured from ami" t by 
healing the powdered amber in n retort and 
collecting the acid which comes over, adding 
nitric acid uud re-distilling, It crystallizes 
iu white transparent crystals, soluble in 
pi*rt- cold, and 2 part* boiling water. Boil¬ 
ing alcohol takes up half its weight. Jr in 
also soluble in nitric and sulphuric acids; 
muriatic acid converts si into a gelatinous 
substance- THi- add is. Lis"d ill tbcprotltte- 
tion mf encrgiatyjx' pictures. (Sec AVj rrtjia- 
htpr-) 

Sugar l>ry Process. A preservative pro¬ 
cess in which sugar is used bur keeping the 
collodion in a sensitive state far nn indefinite 
length nf time. Thu manipulations of this 
propew are the same as tor any other preser¬ 
vative process. 

Sugar of Milk . Sugar of milk is pro¬ 
duced by concentrating, by beat, the whey 
which is obtained in ihe manufacture of 
uherse. The liquid cooled and left to itself 
deposits u|HLct the wall* of the vessels which 
contain it very hard crystals, which are in 
thick layer-. This H*lt"i* in oat extensively 
I Liailll fuclU red i n t<\-, i lie rlu 111 L. Is Iigiir of m i J L 
i- employed in various modifications of the 
photographic process. It Lh used in the fol¬ 
lowing manner: Ikiii ftb ounces of rice in n 
porcelain or earthen vessel containing 41 
pinl- of distilled water. The rice must be 
only slightly swollen, in order that the liquid 
obtained, may not be to-i pasty from an ex- 
cc*s of Btarch, hut contain only the glutinous 
part ofrice. Then strain the whole through 
a hue linen cloth- This is an excellent sizing 
which gives iHxiy to the ppv, and van tine 
murk*. To prepare the iii>t kith iu which 
the paper is to be .waked lor the purpot- of 
receiving the salts lvhicli must form the 
sensitive preparation through reaction of the 
aceto-nitrate of silver, von dissulve in 1 i 
j.>int- c[ rice-water, such u* just described, 
the following Bub*tanee 4 : 


Rmtaf of Milk 
i'xljcti." of 1 ’ii tarn uta 
tluorL.ic-. “ 

QioKde - 


- t;’^ irndtU- 
. J31 



h When the ivholi' is pprfectly dis.volvfHd, 
hlter thmugh line linen, and receive the 
liquid into a Iso^ttc, to In 1 kept far use. Tiiis 
preparation may he preserved a very long 
time without suffering anv rluijzf*, and used 
unlit it U exhausted. When vuu wUh to 
prepare^ the paper, pour this solution into a 
large flush, and put in your paper leaf by 
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leaf, one npon another, taking care to rlis- | 
jkts^ any air-bubhie* which may be farmed 
and adhere to the paper. Put in in this 
manner 15 nr 2b lesvi 1 * al a time insl> i the 
dish, and let them soak from halt'ail hour 
to nn hour, ace<irdiug to tin - tbickiie** of the 
paper, Then turn the whole, those at the 
top to the bottom* nad beginning with the fin* 
leaf immersed, hike them out one hy one nod 
faang them up by one corner to dry. When 
hup;/ up, attach to the opposite corner— 
where the liquid gravitates—a piece of bibu¬ 
lous paper, which attmota the liquid, ami 
facilitate the din ing procet*. Be careful 
never to mitt together the English and French 
paper in the same ba-dli, but prepare them 
separately. The English paper contain* u 
tVi'i' iU'iJ. which occasions the imuediitto I 
precipitation of an iodide of h larch in the 
French paper, and completely tints it of n 
deep violet color, The paper being dry, 
cut it to the Am or your camera. and pre- 
serve it in a portfolio lor use, As this paper 
ifl almost entirely IfiMflibk to light, it may 
be mode in the ’daytime However, a very 
long exposure to vivid light would decom¬ 
pose the iodide of pOtHsalum in the htiiri'li of 
thi' paper. It is advisable to guard against 
a. very bright light. This paper may answer 
■without distinction for landscape* and por- 
t rails. It admits of great modulation of tone* 
juhI of very intense dark,-. It is, however, 
Jes^ rp:iirk, if Et has not been waxed like the 
paper which is all described in another part 
of this work, stud which i» exclusively dm 
signed lur portrait*; but if it in waxed mid 
dry it compete* with it in rapidity. The 
liquid widen remains after withdrawing the 
paper L* poured into a stoppered bottle and 
used, us was* remarked, with new prepara¬ 
tions until mthausted. It is suflh'ipiit merely 
to re-filter it at the time of using. We cun 
also—especially when making use nf paper 
previously wi£ehJ— add to the solution the 
viscous residue of two whites of eggs beaten 
into foam, to each U pints of \lie juu*para¬ 
tion. (See (bftodiotK) 

Sulphate, A saline impound of sul¬ 
phuric: acid with a base. 

Sulphate of Copper. Cupric sulphate, 
blue vitriol. CHiSO f -J-5ELG. Blue crystals, 
soluble in 2 volumes of cold water, insoluble 
in alcohol. Mixed wiili solution nf sulphate 
of iron, it retards the oxidation of the latter. 

Snip hate of Iron and Ammonium, A m- 
monio-sulpbute of iron, aBUnontodernu* 
24 


alum, F«6o, + (NHJp*) + IVR.O, HI u bib- 
green crystal*, more stable in the air than 
sulphate of iron. Used, like the latter, as a 
developer, 

Sulphate of Iron. Frotosulphate of irun, 
lemma sulphate". FtsSO 1 +7H,0. Bluish- 
green crystnk, which decompose in air; sol¬ 
uble in water, insoluble in alcohol, CWd 
in iron developer'. 

Sulphate of Quinine. (See tyii/iin*,) 

Sulphate of Silver. This salt may in- pre¬ 
pared either by boiling metallic silver in 
HUlphurie acid, tit by adding In a solution nf 
nitrate of silver a solution of the sulphate 
of sodsu III the first cats*' one portion of the 
sulphuric acid i* decompiled, giving to the 
silver an equivalent of nxygen, ami giving 
o tT s u I ph u rous ae id gu* ; the oxide of silver 
thus formed united with tlu> *lll| jhliric acid 
ami sulphate of silver i* the result. In the 
w-cond iiLstaxicc the product is the conse¬ 
quenceof double dccompo-itinti. 

Sulphate of Zinc, This -ait i* prepared 
by pouring very dilute nnlphuria acid upon 
metallic unc; it brisk action ensues umi a 
large quantity of hydrogen gun ovupes, 
denumstrating the decornpoflitibn of water, 
the oxygen uf which unites with the metal 
nod then combines with acid, funning the 
salt, which is obtained in the crystalline 
stale by evaporation. 

Sulphide of Ammonium. A us rnoniitin.-i.il- 
phi do, sm I pin i ret of ammonia. i.MI,i>, 
Colorless liquid, smelling of rotten egg*, and 
becoming liot yellow. then brown in the air. 
Used to blacken negatives, bleached with 
bichloride of mercury. 

Sulphide of Antimony. Antimony sul¬ 
phide. 8b Fv Black jKiwder, ivsiimbllng 
graphite, tlsed in the preparation o I Hash- 
light mixtures fir exptriura bv artificial 
light, in which ea-e il k mixed with sulphur, 
chlorate of potash, and magnesium powder. 

Sulphide of Mercury, This eninpoiiud is 
the most abundant of the ores of mercury, 
ami ai n m i nera! product is termed ttnnttha r ; 
but Whrii prepared uni tidal ly it constitute* 
the beautiful red pigment known as ver- 
mi I ion. Jt is prepares! by subliming 1 pari 
o! flowers of -ul|j>|]Ur with >i of mercurv ; 
t h c | uroduet t- a black ssh-md e ryut*! tine mu.*.-, 
which by friction and pulverientinn assume* 
a hue scarlet color. 

Sulphide of Mercury Prating Process. 

This process. the dketivery of Messrs, Sal¬ 
mon & Gartner, uf France, eouaUts in apply- 
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ing to paper a solution of sulphur, either in 
chlorolortu or sulphide of carbon; exposing 
it to sunshine under u negative for one min¬ 
ute and developing the image either with a 
dabber of cotton charged with lamp-black, 
or by exposing the print to the vapor of 
mercury. In the former lump-blnck and in 
the latter mercury adheres to th<we parts 
only which have been a flee ted by light. The 
print is then to be immediately varnished 
with gum or albumen. The sulphide of 
mercury forms a dark-brown substance in 
the shadows, which is so far fiernmnent that 
it resists the uction of alcohol, ammonia, 
and sulphuric, nitric, and hydrochloric acids 
of ordinary strength, also of evanides, or¬ 
ganic acids, and alkaline sulphides. 

Sulphide of Potash. Potassium trisul¬ 
phide, liver of sulphur. Liver-colored 

amorph«ms mass, very soluble in water. 
Used fur reducing black sulphide of silver 
from old fixing baths. 

Sulphide of Silver. 8ulphuret of silver. 
Ag,S. Is precipitated from solutions of 
oxide of silver salts by sulphuretted hydro¬ 
gen, Often deposits itself on the side* of 
dishes containing fixing-baths rich in silver 
salt, is difficult of solution in water, causes 
sulphur tones in chloride of silver prints, 
which it gradually fudes if allowed to remain 
in them. 

Sulphite. A salt formed bv the union of 
sulphurous acid with a base. Frequently 
Used by paper-makers for bleaching paper. 
The presence of this salt is detrimental to 
the formation of good photographs, creating 
black spots by the formation of sulphate of 
silver. 

Sulphite of Ammonium. (NH, V^Oj- 
Formerly used as preservative in pyro-am- 
monia developer. 

Sulphite of Soda. NsySO r Prismatic, 
colorless crystals, becoming, by oxidation 
and Ins* of water in the air, dim and lustre¬ 
less. Reacts alkaline; dissolves in 4 volumes 
of cold and \ volume of hot water. Used as 
a preservative in ulkaline developers and for 
blackening negative* bleached by bichloride 
of mercury in the intensifying process. 

Sulphocyanide of Ammonium. Ammo¬ 
nium sulph ocy anatc. (XHACKS. Color¬ 
less, deliquescent salt, soluble in water and 
alcohol. Used in the toninv-hnth, espe¬ 
cially for chloride of silver gelatine papers. 

Sulphocyanide of Potash. Potassium 
thiocyanate. KCNE Colorless crystal.*, 


very soluble in wntcr and alcohol. Used in 
certain comhined toning and fixing baths. Is 
very poisonous. 

Sulpho-Pyrogallol Developer. About 

1880, Berkeley suggested the use of sodium 
sulphite in the pyro dcvelojier, as a preser¬ 
vative, and also as giving effect* in the nega¬ 
tive otherwise unobtainable. To the devel¬ 
oper introduced by Mr. Berkeley the name 
of nulpho-pyrogaliol was given. The addi¬ 
tion of sufphite to the developer lias since 
become common. One of the formula? 
originally given by Mr. Berkeley is as fol¬ 
lows : 

Pyro..10 part*. 

Hudltitn Sulphite. -W “ 

Water.W * 

Citric Add sufficient to turn blue Ultmu red. 

In recent years acid sulphite hit* been re¬ 
commended ns a *u Institute for the sodium 
sulphite and citric acid. Meta-bisulphite of 
{Mitassium is also successfully used in this 
wav, 

Sulphur. A yellow, brittle. Ixidy, solid or 
firm at usual temperature; very combusti¬ 
ble ; insoluble in water; soluble in bisul- 
pliuret of carbon, chloroform, and sulphur- 
chloride. Sulphur-milk is sulphur precipi¬ 
tated from alkaline solutions bv an acid. 

Sulphuretted Hydrogen, llydro-sulphu- 
ric acid. H^S. At usual temperature a gas; 
it become* liquid under a pressure of 17 at¬ 
mospheres, and solidifies ut a temperature of 
— 86° C. Precipitates silver, gold, and all 
other heavy metals from their solutions; 
dissolves gold when combined with potash 
or soda, forming a double sulphide of gold 
and potash or soda respectively. 

Sulphuric Acid. 11,80,. Colorless, oily, 
hygroscopic, very sour-tusting liquid. Non- 
fuming sulphuric acid is of English make; 
the fuming sulphuric acid is N'ordliausen 
sulphuric acid. Used in the preparation of 
pyroxylin, in the formulie of several devel¬ 
oper*, for cleaning plate*, etc. 

Sulphuric Ether. This substance i* pre¬ 
pared by mixing together in a retort equal 
parts by weight of sulphuric acid and alcohol 
and exposing them to the action of heat. 
The alcohol shonld be poured in first and 
the acid added by degrees by means of a 
funnel, and then immediately put upon a 
sand-bath heated to 200°; a receiver must be 
attached and kept very cold with ice. The 
distillation must be continued till as much 
fluid pasne* over as is equal to half the 
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alcohol employed and then a fresh supply of 
alcohol (half the original quantity) must bo 
added and the distillation carried on. It 
mu-t then he agitated in water and potash, 
and the alkali separated hv a second distil¬ 
lation to render it pure. (See Ether.) 

Sulphuret of Ammonia. (See Hydnmtl- 
phurrt of Ammonia.) 

Sulphuret of Mercury. This compound 
is prepared by rubbing together in a mortar 
equal weight* of metallic mercury and sul¬ 
phur until globules disappear. 

Sulphuret of Silver. This compound is 
formed by the action of sulphur upon me¬ 
tallic silver, or of sulphuretted hydrogen, or 
hydrosulphate of ammonia upon the silver 
salts; the decomposition of hyposulphite of 
silver also furnishes the black sulphuret. It 
is insoluble in water and nearly so in those 
substances which dissolve the chloride, bro¬ 
mide, and iodide, such as ammonia, hypo¬ 
sulphites, cyanides, etc.; but it dissolves in 
nitric acid, 'being converted into soluble sul¬ 
phate and nitrate of silver. 

Sulphuretted Paper. To prepare this, 
soak a paper of very firm texture, not too 
much glazed, in a weak solution of the 
muriate of ammonia. It nm-tthen be wiped 
with clean cloths, and carefully dried. The 
paper is then dipped into a weak solution of 
the nitrate of sdver, and the small bubbles 
which form on its surface are carefully re¬ 
moved with a camel's-hair pencil. When 
the paper is nearly but not quite dr)', it 
must be exposed in a closed vessel to sul¬ 
phuretted hydrogen pas, slowly formed firoin 
the sulphuret of antimony ana hydrochloric 
acid; in a few minutes it will become of an 
iron-brown^ color, having a fine metallic 
lustre. It is again to be passed through a 
solution of silver, somewhat stronger than 
the first, and dried, taking care that no 
shndow falls on the paper while it is dry¬ 
ing. It is then a second time submitted to 
sulpliuration, ami, by careful management, 
the process is now generally complet'd. If, 
however, the paper is not considered to be 
sufficiently dark, it must be once more 
washed in the solution of silver, and again 
subjected to the action of sulphuretted hy¬ 
drogen. If this paper be allowed to remain 
in the sulphuretted hvdrogen gas after the 
maximum blackness is produced, it is again 
whitened with some quickness. This nmy be 
accounted for in two ways: the gas may be 
mixed with a portion of muriatic acid vapor, 


or a quantity of chlorine sufficient to pro¬ 
duce this effect may be liberated from the 
preparation on the paper to react on the 
sulphuret of silver. The perfection of these 
papers consists in having a deep black 
I ground to contrast with the mercurial de¬ 
posit, by which means the pictures liavo the 
, advantage of being seen equally well in all 
(Kidtiona, whereas Daguerre’s pictures on 
the metal plates can only he seen to advan- 
, tage at certain angles. " The sulphuretted 
jKiper may be rendered sensitive in the same 
| manner as the plates by exposure to the 
vapor of iodine. It is, however, preferable 
to draw the paper orer a solution thus formed: 
A saturated solution of hydriodic salt is 
made to dissolve as much iodine as possible, 
and of this liquid 2 drachms are mingled with 
4 ounces of water. Coro is required that one 
side only of the paper be wetted, which is 
by no means difficult to effect, the fluid 
being so greedily absorbed by it; all that is 
necessary being a broad, shallow vessel to 
allow of the paper touching the fluid to its 
full width, and that it be drawn over with a 
slow, steady movement. When thus wetted 
it is to be quickly dried by a warm but not 
too bright hre; of course, daylight mast be 
carefully excluded. Papers thus treated do 
not lose their sensitiveness for many days if 
carefully kept. On examiningtbesheetaftor 
the daguerrotype processes in the camera, 
and that of mercunalization, have been com¬ 
pleted, a very perfect picture is found upon 
it; but it is still capable of vast improve¬ 
ment, which is by the following simple plan, 
accomplished in a way which is at once 
magical and beautiful. 

Action of Cbrroeire Sublimate. Dip one of 
the pictures formed on the sulphuretted paper 
into a solution of corrosive sublimate; the 
drawing instantly disappears, but after a 
few minutes it is seen unfolding itself, and 
gradually becoming far more distinct than it 
was before; delicate lines, before invisible 
or barely seen, are now distinctly marked, 
and a rare and singular perfection of detail 
given to the picture. It may appear at first 
that the bichloride of mercury dissolve* off 
the metal and again deposits it in the form 
of chloride. But this does not account for 
the fact that if the paper has been prepared 
with the nitrate of silver the mercury aisap- 
{•eare and the picture vanishes, the deposit 
taking place only on those parts upon which 
the light has acted but feebly; as for in- 
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stance, on the variation of leaves, leaving 
those portions of the surface which were ex¬ 
posed to full luminous influence without a 
icle of quicksilver. When the paper 
been either a chloride or iodide, the 
effect is as above, and the thickness of the 
deposit i** as the intensity of the light has 
been; consequently semi-tints are beauti¬ 
fully preserved. li‘ the picture remains too 
long in the solution the precipitate adheres 
to the dark jmrt* and destroys the effect. 
The singularity of this operation will be 
more striking ii’ the picture has been soaked 
some time in a solution of hyposulphite ot 
soda, then dipped into the bichloride of 
mercury. A* tno image disappears a series of 
circles, formed of a white powder, apj>ear to 
arise from the paper, generally commencing 
at the centre and slowly extending over the 
whole surface; the powder is afterward de¬ 
posited, and the sheet is buried in the pre¬ 
cipitate; but on taking the paper from the 
liquid and passing a stream of water over it 
the precipitate is entirely removed from all 
the parts except the lights of the picture. It 
will be also found that the invisihle image 
becomes evident without the aid of mercurial 
vapor by simply soaking for some time in a 
solution of corrosive sublimate. When these 
paper* are prepared with due care they are 
extremely sensitive, and if used for copying 
engravings during light sunshine the effect 
is iajAmImnui. The great difficulty is to 
present the paper to the sun and withdraw 
it with sufficient celerity. In the weak light 
of the camera a few minute* during sunshine 
b quite sufficient for the production of the 
best effect*. One great advantage of these 
pictures over those produced on the plated 
copper is that the mercury does not lie 
loosely on the tablet, but is firmly fixed, be¬ 
ing absorbed by the paper; therefore, these 
picture* may be kept without injury in a 
portfolio. If, instead of immersing the 
paper in a vessel full of sulphuretted hydro¬ 
gen gas a stream of the gas i* made to play 
upon it, it assumes a most richly iridescent 
surface; the various tints are of different de¬ 
grees of sensibility, but for surface drawings 
they may be used, and in copying of leave* or 
flowers, beautiftil picture*, which appear to 
glow with the natural colors, are produced. 

Sulphuretting i Sulphurizing). The de¬ 
structive action of sulphur upon photo¬ 
graphic print*. This action is predisposed 
in the fixing and touing bath* and b con¬ 


tinued by the sulphuretted hydrogen of the 
atmosphere. The changes produced by a 
sulphuretting compound acting upon the red 
image of a simply fixed print are these; the 
color b first darkened and a degree of bril¬ 
liancy imparted to it; then the warm tint 
by degree* alter* to a cold shade, the inten¬ 
sity of the whole image b lessened, and the 
half-tone* turn yellow; lastly, the full 
shadow* pass also from black to yellow and 
the print fade*. Now iu thb peculiar reac¬ 
tion we notice the following point* of in¬ 
terest: If at that particular stage at which 
the print ha* reached it* maximum of black¬ 
ness, it be raised partially out of the liquid 
and allowed to project into the air, the part 
so treated becomes yellow before that which 
remains immersed. Again, if a print toned 
by sulphur be placed in a nan of water to 
wash after a lapse of several hour* it b ant 
to assume a faded appearance in the half¬ 
tones. The full shadows, in which the re¬ 
duced silver salt is thicker and morcabund- 
ant, retain their black colorfora longer time, 
but if the action of the sulphuretting bath 
be continued every portion of the print be¬ 
come* yellow. These fact* prove that ory- 
•Jtn ha* an influence in accelerating the de¬ 
structive action of the sulphur compounds 
upon positive prints; and tnb idea b borne 
out by further experiments, for it is found 
that moist sulphuretted hydrogen ha* little 
or no effect in darkening the color when 
every trace of air b excluded. When print* 
are washed in water they are expoeed to the 
influence of the dissolved air which water 
always contains, and hence the change from 
black to yellow b produced. Powerful 
oxidizers, such as chlorinp, permanganate of 
potash, and chromic acid, even highly di¬ 
luted, act with great rapidity in the degener¬ 
ation of positive print*; and also anclt of 
various kinds develop sulphurization in 
rint* toned by sulphur. Moist sulphuretted 
ydrogen from the atmosphere b more apt 
to attack tonal print* than those that have 
been .-imply fixed in hyposulphite of soda. 
Thb is especially the case when the toning 
has been effected with sulphur, as in the case 
of the mixed bath of hyposulphite and gold, 
particularly after it has Deen used for some 
time und suffered to become acid. The sul¬ 
phurizing tendency of the air on prints toned 
in -uch a bath b very great. 

Sulphurizing Compound. A compound 
tending to sulphurize photographic prints. 
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Sulphurous Acid, i ills is a pi^ms eom- 
pounds formed by burning sulphur in atmos¬ 
pheric air or oxygen gas: hv heating 

oil of vitriol in contnet with metallic copper 
or with chmfCOal. When an acid of anv 
hind h added to hyposulphite of noda stif- 
humus at-id hs fbrmt’d u» a product of the 
_ ecomposition of by postil phunm- acid, but 
it afterward disappears from the liquid by a 
secondary reaction, resulting in the produc¬ 
tion of trithiouatc and let rath ion an? of soda, 
Sulphurous nr id powesses a peculiar and 
suffocating odor, familiar to si! in the fumes 
of burning -nlpliar. It is a (eeble acid, 
and escape* with effervesce nee, like carbonic 
acid, when its nolLs are treated with oil of 
Vitriol* 

It is soluble iti water. Used iu the acid 
filing- hath. 

Sun. The great source from which Jill 
photographic pictures flew. There ia nothing 
new Under at, and we are told by Shsike- 
Mpcure that it is a 44 thief” and 44 with its great 
attraction robs the 
Fw, ace vurtses.” Uutthcn 

the naooti in ako a 
thief* fir her pale 
fire she snatches 
from the Aim. Pho¬ 
tography rnu-t fjiil 
into line with the 
other great sources 
of life and pleas¬ 
ure, and conJe&a 
itself likewise a 
thief, because by 
aid of ite greater power its steal* from Immun¬ 
ity its most inveigling beauties. without 
which man would by like unto "a world 
without a sun,” 

Sun Printing. Printing by the direct 
rays nf the hmi, 

Superposition, A placing above ^ lying 
or being situated above or upon smile! liing. 
That which is placed above or ujhjb some- 
thing rise is superposed. 

Surgical Photography. A name given to 
the application of photography to locating 
nervous affections, to mating pictorial record 
of surgical operations, etc. It is applied to 
mukltudlnnua liases, eveu to the eyes and to 
the interior of the stomach, tipeeial! npjia- 
ratus has been contrived for juieeiuL work by 
Dr. Stein, of Vienna; and Mens* Ltmde, of 
Fane, ha* invented a hand-camera particu¬ 
larly useful in deputing the movements of 


nervous people. It will be better under¬ 
stood bp tp ference to the engravi ng (Fig. 2 < nS.) 
It nr ta instantaneously, andmav be opera ted 
without attracting attention. Thus not only 
are the ordinary faces of the patient: easily 

Flo. 0 Q 5 , 


obtainable but in cases where rhythmic chorea 
ii? the malady and the movements ure varied 
and rapid—almost too rapid to be seen—vary 
helpful studies mjiy lie had for the surgeon. 
iSee Fig. 207.) Xot only are the erratic 


Ftu. kjt. 



i uoYemenis of the patient caught, but the 
wjcphfeTt t rumor ol tlici hinds L-i shown by 
the blurred photograph. 

In vinlent hysteria, photograph? may also 
be employed with great success* Dra* Charcot* 
Ihichtnce, and others have secured effective 
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pictures of lethargy, catalepsy, and hypno¬ 
tism of the greatest interest. 

The next figure represents the contraction 
of the muscles of the hand 
of a helpless patient; other 
demonstrations of the 
pres-ure of the muscles of 
the hands, neck, feet, etc., 
are given in the next fig¬ 
ure, which, because of the 
quick succession of these 
movements was made up 
of several photographs. 

By pressure upon the 
different muscles effected 
by the employment of the 
% galvanic battery the 

\ patient may be caught in 

some most erratic atti¬ 
tudes. For example, the 

next figure represent* a 



real 5 


Xantippe i 
le is by ner 


in action and feature, forced 


as she is by her dreadful malady against her 

will. 


FlO. 209. 



Under the influence of sensorial and sen¬ 
sitive excitements some strange attitudes 
arc taken. Bv the 


Flo. 2ML 


By 

use of colored 
glasses Guinon and 
Woltke have obtain- 
ed some strange re¬ 
sults by affecting the 
various senses. Of 
course these glasses 
must be of varied 
kinds. Wehaveseen 
a colored lantern 
slide of the Sisline 
Madonna have the 
effect of starting a 
religious maniac to 
such a tine recitation 
of the !>>rd’s Prayer 
as to bring tears’ to 
the eves of those who 
heard him. It is easy 
to understand, then, 
how another, at the 
sound of some instrument suggestive of a cir¬ 
cus band, would assume an attitude like this. 



Those who are well acquainted with the 
distressful attitudes of very nervous people 
are not surprised at any attitude when con¬ 
trol of the palpebral orbicular muscle is 
lost * 



FlC. 21L 


With ease and rapidity successive pictures 
quickly caught, followed by careful analysis, 
supply very valuble results for the students 
of disease. 

Suspension. In chemistry, the art of 
holding anv «ul*tance in solution. 

Sutton’s Calotype Process. This is Mr. 
Talbot's process (set* Galotype), improved by 
Mr. Sutton, of Jersey. 

Swedish Filter-Paper. A special kind of 
filter-paper made in Sweden, of much better 
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quality than the r>rrI tillin' paper and eon- 
tili.rsLnp 7 no iron. 

Swing-Back. \ I'amem appliance, em¬ 
ployed in bringing parts of the picture into 
bolter focus. 

Symbolic Notation. The symbol* eu]- 

uhivt'il to represent, ike various elementary 
bodies arc j^iven in this wort under the-fr 
res| active title?, The initial letter of the 
Latin name is used,. u second nr smaller 
letter being added when two elements cor¬ 
respond in their initials; thus C stand* for 
carbon, <1 far chlorine, CM for cadmium, 
Lind Cn for copper. 

The chemical symbol, however, dm* not 
dimply ri'pr^eui ^a particular element; it 
denotes also a definite weight, or equivalent 
proportion of ihiH element. (For laws of 
combination see J'jjuitufeni; Etp timftrtrt 
nnd Efawvafatf Pfujxtrtityn*,) 

Pitf-m uht of thru jmujj d*. | n, t he iiomcnclit- 
Hire of compound* it ia usual to place the 
any gen or analogous element jlrd hi the case 
of binary compounds, and the acid before 
the base with the ternary compounds* or 
salt-.; but in representing them tjnnboli- 
rally this order ia revenged; thus, oxide of 
silver is written AgG. and never as OAg; 
nilralo of silver m AgNo lf Hot NOjAg, 

The juxtaposition of symbols expresses 
combination; thus FeO la a compound of 
one p to portion of iron with one of oxygen, 
or the ^protoxide of iron ; f! if more tbtBOne 
equivalent \- present, small figures arc 
placed below the symbols ; thus, Fe.,0 4 rep¬ 
resents two equivalents of iron united with 
ihive of oxygen, or tin- “peroxide of iron;” 
^ L. ruie equivalent of sulphur with three of 
oxygen, or sulphuric acid. 

Larger figures placed before and in the 
same due with the symbols, affect the t thole 
cvmjL*)nnd which tin- symbols express; thus, 
2&-> n mean- iwo equivalents of sulphuric 
acid; 3N0 (1 three equivalents of nitric acitL 
The interposition of a comma prevents the 
influence of the large figure from extending 
farther. Thus the double hyposulphite of 
soda and silver is represented'ns follows: 

iiNaOSjO^AgOSjOj, 

or twu equivalents of hyposulphite of Htwla 
with mje ofhypK»nlphito"of silver; the large 
figure referring only to the first half of the 
formula# Sometimes however, brackets, etc., 
arc employed, in order to render a compli¬ 
cated formula more plain. For example. 


the formula Ibr the double hyposulphite of 
gold and sunk, or the «f/ if pr , may lie written 
thus : 

3{NaQS^AttGSA + 1 H,0# 

In this formula the jdtu sign (+) denotes 
that tine four atom-, of water which fn]|..w, 
are les- intimately united with the frame¬ 
work nt tljc r-Lili than the other constituents. 

L he use of a pfo* (dgn is commonly adopted 
iu repn&cnlbig salts which contain wuur of 
crystallization. Thus the formula for the 
crystallized prorixulphah? of iron is written 
as to! low - : 

FeaSO^ H A 

Three atoms of water are driven off by the 
application of heat, leaving a white sub- 
stance, which is the anhydrous salt, and 
would be written simply us FeOSO a , 

The }dw> feign. howrver, i - often employed 
in token ' if simple wJdifnnt, tim combina¬ 
tion of any kind being intended. Thus the 
decomposition which follows on mixing 
chloride of sodium with nitrate of silver 
may bo written as follows: 

NaCl + AgNO,=AgCI + Na>'0, ; 

that is — 

Chloride of sodium fut&d to nitrate of silver 
— Chloride of silver and nitrate of soda# 

Symbols and Molecular Weights- of 
Photographic Chemicals, (From the Photo- 

graphic Tima Alumnae*) 



Add. aefftlc; , 

bomdc, or boric 
carbqUo )***; H»ndb, 
oUorttjd ric (k* Bydro. 

chloric), 
dtric . , 

dlgaJLU: (KwTumLc Ui-Ld;- 
formtc , . » . 

ptlic ..... 
bydrtibmcnijc 

by dried 1c .... 
h yd rcchl& He 

hjFdnsexiijSo 
MdnanJphititG . 
tnurluie rue* HedroeLtuHc'i 
Dicitr . 

nitr»nifl . 
oxalic . 

prnmmULc (see FynfOllali 
MjJcyllc .... 
■illlAnric . 
vulpbiirtiu* ... 
tamale {« Dijfullk arbl , . 
tartaric # ' . 


H.CJJ/J- 
-t I I 


w 

Ctt 

‘M 


njo 

n.nm I u 

tf.CrllA-ILO 170 
31 Hr Si 

Ul i 125 

iia :uls 

HtJ | K 

ilJ | ,'U 

uxui ca 

HSCkf *7 

V* 

us 

nSELi las 

ii^i 4 w 

i^BD» ns 

ES 
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Alcohol, ethyl .... 

methyl (see Wax! 11 If oho I) 
Alum (ace Potamum alumin¬ 
ium sulphate) 
chrome (see PoUueium 
chromic sulph.) 
Ammonia, gaseous . . 

Ammonium, bichromate 
bromide .... 
carbonstc (see Sal volatile) 


Symbol. 


CjHiOn 

CH,HO 


H,N 

X 


’<0» 


chloride (see Sal ammoniiic 
fluoride . i 
Iodide . . 

nitrate . 
oxalate 
sulphide 
sulpho-cyanale 
Barium, bromide 
chloride 
Iodide . 
peroxide 

Bicarbonate of notars* (see 
Potassium bicarbonate), 
of soda tsce Sodium bicar¬ 
bonate). 

Bichloride of mercury (sc© Mer 
carlo chloride i 

Bromine. 

Borax (SCO Sodium biborate . 
Cadmium, bromide . 

chloride .... _ , 

iodide . ... OdI 

Osldum, bromide . 
carbonate (see Chalk) 
chloride .fl 

hypochlorite (see Chloride 
of lime). 

iodide. . 

Calomel (see Mercurous chlo- 1 
lide). 

Carbonate of ammonia (see 
ammonium carbonate). 1 
potash (see Pouwium car- 1 
bonate). 

*«*la (see Sodium carbonate 
Caustic potash (see Potaroium 
hydrate). 

sods (see Sodium hydrate). 
Chalk (see Calcium carbonate, 
Chloride of lime (see calcium 
hypochlorite). 

Chlorine. 

Chrome alum (see Potassium 
chromic aulnb.1 
Cbppcr acetate (see VenllgrU). 

bromide .... 
chloride .... 
sulphate (see Blue Vitriol) 
sulphate and ammonia 


(KH.)jOO|t 

XH,)HCO, 


S& 

NH,F1 

NH«I 

N1K.NO, 

gyf^ 0 ' 

NH.CXS 

BaBrw 

Kacl fc 2 U I o 

ia, 


lir 

CdBr,.4lLO 

CdtVU^r 

OdI, 

i aBr-.iIIjO 

caoo, 

each 

cacijojcaci. 


Cal, 


Comal re sublimate (see Mer¬ 
curic chloride). 

E(«om salt (see Magnesium 
sulphate). 

Glauber'smil (see Sodium sul- 

ofi£&. 

Gold, perohloride . 

Green vitriol (see Iron sulph.) 
Hydroqnlnono .... 


Cl 




OuBr. 

cucvUjO 
ouso*.5Hda 
CU80.4MI, - 


Mol. 

wt. 


V, 

32 


17 

268 

9* 

175 

58.5 

87 

145 

80 

Bi 

51 

76 

2ST7 

244 

S9l 

160 


7*. 8 

544 

219 

2 »i 

272 

100 

111 

254 

2M 


35.5 


199 

223.4 

170.5 
349.2 

345.5 


Aua,. n/t 
C,I 42 HO 


K2 


9.2 


Name 


Symbol. 


Mol. 

wt. 


NH-OUC1 


Hydroxylamlue chloride 
Iodine .... 

Iron, ammonium sulphate 

chloride (ferric). 
chloride (ferrous) 
citrate . 

iodide . . . 

nitrate. 

oxalate (ferric) . 
oxalate (ferrous) 
sulphate (ferric), 
sulphate (ferrous) . . 

Lead, acetate (see Sugar of lead Pb i« ; U.<3,u. 

carbonate . . Pb Col 

Iodide . . . . . Pbl, * 

PW) 

Li Hr 

UCl-fH^O 
HI 

M*Br, 

Mg<1, 

Mil, 

MgS\.7H*0 

H«C1, 



nitrate . 

oxide . 

lithium, bromide 
chloride 
iodide . 

Magnesium. bromide 
chloride 

iodide ..... 
sulphate (see Epsom salt). 
Mercury chloride (mercuric) 
(see Com*, sobl.). 
chloride (mercurous) (see 
Calomel). 

cyanide .... 
iodide (mercuric) 

Iodide (mercurous) . 
Phenol (see Carbolic acid) 
Platinum chloride . 

Potama i»rc Potassium hydrate i 
Potsreium, aluminium sulph. 
(see Alum). 

U carbonate 
bichromate . 
bromide 
carbonate . 
chlorate 
chloride 


235.6 

252 

454 

654 


UfltH 

U K I, 

n*I 


PtCV8H^> 479.6 
KHCtJ? 


948 


KCl 


chromic sulph. (see Chrome t'r t iSO»)*.K^O t . 


110 


•lam). 

citrate.... 
cyanide 

ferric sulphate . 

ferric-cyanide (see Red 
Prussia ic>. 
ferro-cyanid© ( 

PruMtate). 
fluoride 
hydrate 

iodide .... 
nitrate (see Saltpetre) 
oxalate 

permanganate . 
plat 1 no-chloride 
sulptaxcyaaate . 

Prussiate of potash, red (see 
Potassium ferri-cyanide.) 
of potash, yellow (see 
Potassium fcrro-cyanide) 
Pyrofollol i see PyrogalUc acid) 
Sol ammoniac (see Ammonium 
chloride). 

soda (sue Sodium cart.), 
tartar (see PoUmium carb.) 
volatile (sea Ammon, carb). 


2211 

*hz«**- 


Yellow K.FeCy, 


KF1-2H.O 

KOU 

KI 

KNO, 

Kiift?* 0 

&SS* 


100 

290 

119 

174 

122.5 
74.5 

999 

324.3 
65 1 

100-6 

658.6 

366.4 

94 

56 

1M 

101 

236 

158 

414.9 

97 
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Nurae. 


^mbcl, 


TJot. 

n-t. 


StJiTBtq* (see rWB*«[LHn li!rjir 
booalE}. 

mtnjmin i--.'U &Crf3J U Dh 
dikiidl), 

HalipeoTfl (we folAwhsm 
riitf3i[e)- 

of Cblll BuiJJUni 
ijitmis’-. 

S«*iittL.qiiTU:.mUC *f fcjdfc (Mt- 

Soli li m r*rixHL*n i i 
Silver. *Cl-1aI<} 
bfOmUt! 
cnrljonute 
chlondu 

cJ LinEC t 

fluoriOv 
Ifxlicte . 
jjJLriuo. 

hHHtq H 

(HcifiBia 
oxidi! . 
sulphide 
Sottd. cnUitle istif Sodlam hf- 
<imUl 

Sodium wsctfltc - 
tulbarate ilflrul' 

bmlEilde . 

bimth«tit» 
carbonate . 
ehtorLde , 
dtfits . 

hydnitr 
hv[«&u]pb1tc 

liMlidt,' , 

EiltnUo (se* CfcdU mttpetrej 
■nlpb-ULtfmHitiLe . 
*t*tpME£ .... 
sulphide . T * > 

mCpblta ..... 

[Htr*-.u.l||djate !§e« hypo- 

HCl| JitllLt), 

SirotHium, bromide . 
cbkiridcr . 

tilinte..... 
Suiiwr of lead (stt Lend eefcUUbJ 
Sulphate uda i ,*ee Sodium nul- 
ptuUtj. 

Tannl n i lafcjmLIIe acid i 
THyrntd ..... 

Tin. cti Inride nic) . 

i‘tll'rrl'Su ti-tAElDGUM . 
CTEHttltlm. bretnMB . 

□ItimUi ..... 
sulphate .... 
VtnlSpri-+ | Copper MB OUc [ 

Vitriol. blLIC \ KO Coppt r hutptj. \ 
green i>ee iraa sulphaiM , 

■hi hj ta i mi xi nc iutpbme i . 
WnitilnK fiodK'fst* Sodiutu w 
bowitej. 

Wool alcubel Cw^e Alcohol me- 
ibyii- 

ZJnc. bromide .... 
chloride .... 
Iodide ..... 
nL Ernie ..... 

:-. u I ptuUo lew White Yitriu: 


Aii Hr 

fiS 0- 

If#* 

Aql 

AjfNO, 

ilB. 

Aff-jG 

A E ^ 

N*tH/V£EJO 

NdlSr 

StSCOi 

If * 5 * 8 - 0 

Nil! 

X*NO» 

yitShSj 

y^Kj.icilljO 

Ss-S-MU} 

SrCU.Ctli) 

SitNOib 


ancli 

AjiCP JELO 

i;tVNcy^(iiu> 


/.Cl Hf, 

7eu:U 

Znl, 

TniSOtj.eH^O 

KnSO^HgO 


1*7 

1^1 

‘.-TC 

su 

1L“T 

176 

1B4 

SH 

£« 

tsa 


iso 

$82 

m 

n 

2fW 

5S.5 

25H 

<W 

].'* 

65 

211 

322 

?«i 


aiki 
ms 
211. i 


m 

2flD 

SK 

5*1 

302 


S3 

18 

£19 




Symmetrical Doublet, An itljev i i vq rrm 
posed of two equal Leiuiv, nymmcir 


c*Uy iiminfri'd m proportion t« tbo dia- 
pLmgin, which sLpiniU between the two 

lenses. They atv free fmen distortion, 

SteiTdietrd jiplLiiuit, VoigtkDdfr « euifyitcope, 
■ 1 c ■ 1 . p bdoug to iliif. cI«ks. 

Symmetrical Triplet Lens. This ivjnilii- 
nntion, the invention of Mr, Tho mw.H Sutton, 
or Jersey, consists of two equjtl arliromatic 
plmno-convDA one :lt mch end ol' a 

ail*?, phieed witii its mnvei -nlc run word, 
uml a pma.ll doulde wrtivnw lcn> of eqiniil 
ntrlii placed exactly midway between them. 
In contact with the double concave tun.t a 
p innfl stop is placed. It iu evident tlmt In 
thisi combination a *mnll oblique pencil i' 
iooidiot exec Ulrica] I / Upon iIjc frortl convex 
Icilh, that its as if after 'iifTerin^ deviation 
paMO L'entrieally through the couenve Icn-^ 
witheat saRbring tixrthcr deviation, ami that 
It is then incident exccntricaily upfjn tbo 
posterior convex lens, from which it emerges 
m a direction parallel to that of incidence. 
Thw in iruo of every oblique pencil, and 
their axes mil through a common point, 
which is the reuLrt- of tin 1 symmetrical 
combination. Tho foeua of an oblique petx^ 
oil is in every optical in-stnirocnt a di-k of 
li.alit, ami not an exact j m- ■ i tit. The size of 
thi-L di-ik i*L reduced by Lir.iiig a siuaJ] strip. 
When it, 1- au/firit a tty reduced by using a 
tufirientty pimall stop, the foctist up-m the 
Hercen i- said to he guchl. I n that state a ray 
which pa-Hon Enough the centra of tho sym¬ 
metrical triplet is one of the ray* which com¬ 
pose the small disk ur good focus, becuuae it 
n at the centre of thr stop. The iimus 5* 
there Inn at the point where the axis of the 
ijoncil meet* the GbCttraiog screen—an abso¬ 
lute necesAity f-r obbdniug an image free 
from dislortiuii. 

Synthesis. The method id detemiining 
the nature of bodie* hy composition, the elr- 
rrtents bdogauised to unite and produce the 
compound. Thus the n/nlAdim/ is the op- 
ophite method to that of analysis, ur the 
(umlytiooL 

Syrup. A thick solution of *ugjir in 
water. In the preparation of symp* care 
should be taken to employ the wst refined 
-*ugar, os they will be than rendewd h-s.i 
liikhlu if. *fh>mtane<uxs decom^msition^ atxd if 
taude with distilled water, nr fiiterefl in rain 
water, will lie perfectly transparent, without 
the trouble of any clarification. 

Symped Collodion. Collodion covered 
with A coating of syrup. 
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Table of Distances— lor use with detect¬ 
ive camera*—at and beyond which all object* 
are in focut. Calculated for » confusion 
disk of less than the TjUth of an inch. Bv 

J. J. tilGORCB, A.M.. Sl.D. 
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Table Stand. A studio stand for very 
large cameras. It has the shape of a four- 
legged table on caster*, with powerful rack, 
and mechanism for lowering and raising. 

Tabloids. For the convenience of tour¬ 
ist* and amateur photographers who may 
wish to develop or fix their plates, or tone 
prints, etc., while travelling, many standard 
photographic preparations, such as pyro, 
eikonogen, nietol, toning and fixing pow¬ 
der*, etc., may be obtained in the form of 
lozenges or 44 tabloids," or cartridge*. 

Talbot Klic Process. In 1852 and 1858 
Talbot patented method* for producing in¬ 
taglio printing-blocks, which were later 
modified and improved by Klic. Modified 
applications of these processes are now com¬ 
monly used for producing both intaglio and 
relief block* for photogravure ana typo¬ 
graphic printing. (See Hi lkin*on» /Wo- 
Enyntriny, etc., anti the same author'* Pho- 
ttxjrnrurr.) 

Talbotype. Tlie name given to the calo- 
tvjH* process, in honor of its discoverer, 
fiennr Fox Tallxit, Esq. (See OnMy/#.) 

Talc. Soapstone. Colorless, greasy feel¬ 
ing mineral, used as talc powder for prepar¬ 
ing glass plates for stripping films. 

Tally-Board for Printers. Used by prin¬ 
ter* for registering nr tallying the number of 

E rints made from a given negative. Two 
and* are supplied to the register—one to 
number the prints in order and the other to ' 


tally them a* they are printed. For exam¬ 
ple, when the tally hand arrives at the 


Fm. 212. 



register hand you are told at once that the 
order is finished. 

Tank. Made of two sheets of glaai 
clamped together with a strip of India rubber 


Fjo. 213. 



between. Used for exhibiting living ani¬ 
mals and chemical reactions in the magic 
lantern. 

Tannic Acid. C n H n O Ir . A vellow sub¬ 
stance, soluble in water and alcohol. Used 
to harden the gelatine film. For paper prints 
alum is better, a* tannic acid color* them 
yellow. 

Tannin Process. A collodion dry-plate 
process, introduced bv Major Russell, in 
which the collodion plates on gelatine sub¬ 
stratum, after eoating and washing, are 
flowed with tannin solution. After drying 
thev will kcet* for some time. 

Tkrtenc Acid. Tartaric acid is found in 
the fruit of several plants, hut more espe¬ 
cially in the grape in combination with 
pot&ssu, and is manufactured in large quan- 
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titles from thfc bitutnte at potasa, a crys- 
lulliiu 1 substance deposited on the -rides of 
wine casks, Tartaric h a rrw mil izuble at id, 
verytuduble in water, and l>tst little so in alco¬ 
hol! It is concerted into the oxalic by the 
action of nitric acid and heat. To obtain it 
dissolve tile bitartrate of wtassa in hot 
wftter, and add carbonwta of 1 i me ; filter anti 
wash tlie precipitate, diffuse it through water, 
and add dilute sulphuric acid; filter again, 
and evaporate the solution ; cry-tab will lurm. 
Tartaric acid U used in photography in con- 
juiiction with protosulphnte nt iron to lorn; 
a developing agent for native- instead of 
acetic acid, It baa also been used in the 
preparation of readv-^emritiicd paper, and 
and a.-* a retarder in ttevdopere and with *eu- 
sitijwrs. 

Tartaric Acid Prints, I mmerse s h e pope r 
in an 80-grain eolation of tartaric acid In 
water, dry, and then float on a fid-grain solu¬ 
tion of acero-nitrate of silvers dry again. 
Expo-e in a prepuce-frame under it negative, 
he] 1 1 fix In the usual way. 

Tartrate. A salt fanned by the union of 
tartaric acid with a base. 

Tartrate of Iron and Ammonium, 
Ammon so-tartrate nf iron. A light-sensi¬ 
tive ciuiibination used in the Glue-print 
process It actis limilarly to aulinaniu- 
citrate of Iron. 

Tartrate of Potash. Thb salt, commnnly 
known 1 LS soluble tarter, is formed by neutral¬ 
izing with subearbunate of potit’Ha the excess 
of tartaric acid in the .bitarteate of potass a. 
The form of the crystal is si right rhomhoidal 
pri-m, very soluble in water, attracting mois¬ 
ture when exposed to the air. The crystals 
contain 2 parts of water at a tempi' nature 
on ft exceeding 348° t\ 

Tartrate of Silver, A union of silver 
with tartaric acid. The tartrate of silver 
]>s&sst^ some extraordinary peculiarities, 
a pur* may be prepared eitnor by spread¬ 
ing the tartrate at once over the surface, 
t;,r .-till better, by soaking the paper i n *■ 
■okdan of fiochetle unite (tartrate of pot- | 
jijili and srwta), and then applying two was Ik* 
of the solution, of nitrate of silver. The 
firu action of light is very feeble, lint there 
gradually come* on a stronger discoloration, 
which eventually proceeds with rapidity. and 
at length blackens to an extent beyond al- 
most every other paper. This discoloration 
may be wonderfully accelerated by washing 
over the tartrated paper wltb a very dilute 


sedation of the hydriodute of potash, during 
the process of darkening, It is not ea.-y tei 
use this when copying anything, but there 
are cases in which the extreme degree of 
darkness which This preparation acquires 
re rulers it valuable. The acetate of silver 
cotnporte itself in the same manner ns the 
tartrate. The citrate, oxalate, etc,, are only 
interesting us forming parte of the series of 
argentic preparations which exhibit deci¬ 
sive changes when exposed to light- The 
methods of rendering them available will be 
sufficiently understood from the foregoing. 
Tartrate of silver ii used lor preserving sil¬ 
vered paper, but thy citrate- of silver is pre¬ 
ferable. 

Tartrate of Soda. Tyke ftOu grains of 
carbonate ofaoda, dissolve in water, and add 
UOO era ins of bitartrate- * i f potass a. T he soda 
uniting with the excess of tartaric acid ia the 
b I tartrate, forms this, salt, and carbonic acid 
is given oil". The suit crystallm:^ in large 
prismatic crystals?, which are soluble in 15 
parte of waiter. 

Tanner's Wet-Paper Process. Tate 

French or German paper and steep it from 
ten to twenty minute* in a solution of pure 
iodide of potassium, f>00 grains to 1 pint of 
water. A proportion or the 000 grains, may 
he bromide of potassium nr chloride of so¬ 
dium, if greater intensity is desired. After 
immersion iiang up <>. dry. When dry sen¬ 
sitize with a so lot but of nitrate of silver. oft 
grains; water, 1 ounce; acetic acid, 1 drachm, 
lay floating; blot olf with white bibulous 
paper quite mofot, laying the hack of the sau- 
sitixed sheet npOQ the hibulous paper. Allow 
it to drip a tew minutes, and then place it 
in the dark-slide, and expose in the camera. 
After the expwtire, which should Ire effected 
as «xjii :i* possible, the paper Ls rrtnov ml and 
placed face downward upon a glass plate, 
containing a nearly -aturated solution of 
gallic acid. Tliy image -sm develops, and 
is fixed in hyposulphite of soda, dried, and 
waxed in the usual way. 

Tajpun. V peculiar vegetable- principle, 
named from its power of converting skins of 
animal- into leather. It is prepared by pre¬ 
cipitating an infusion af galls with u con¬ 
centrated solution of carbonate of |mtash, 
avoiiling l excess; wish with fre-co/d water* 
dissolve in dilute acetic acid, filter, precipi¬ 
tate by acetate of Scad; wash the prcclpitate 
with water; suspend it iu water; decomp.se 
it by sulphuretted hydrogen, and evaporate 
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the filtered liquid in vacuo or over sulphuric 
acid. 

Tannin, in it* pure state, is perfectly 
white, but acquire* a yellow color from the 
action of the air. It is a powerful astringent 
and redden* vegetable blue*. It unite* with 
the bases, forming salts called tamuitr », which 
are characterized by striking a deep black 
with the per-salt* ot iron. Tannin is used in 
photography as a preservative. 

Tannin Dry Process. (See Ituwir* Dry 
Proou*.) 

Taste. That power of the mind which i* 
conversant with the beautiful, both in Nature 
and art. An intellectual perception of any 
object, blended with a distinct reference 
to our sensibility of enjoyment or dislike. 
Coleridge define* taste a* "a metaphor taken 
from one of the mixed sense*, and applied to 
objects the more purely organic, and of our 
moral tmsr, when we would apply the co¬ 
existence of tui immediate personal dislike 
or complacency." Now, by the constitution 
of man's nature every exertion of human 
activity, in the pursuit of the good, the 
beautiful, and the true, combine* a sense of 
pleasure, or the contrary, with the perception 
of their respective object*; and this tact 
would justify the widest application of the 
metaphor. While, however, in the case of 
the true, this co-existent pleasure has not 
received any distinctive appellation, and 
while conscience, as comprehending the 
sense of approbation or disapprobation, i* 
characteristically applied to the moral en- 
ergv, that of taste has been confined to the 
perception of beauty and the accompanying 
gratification. But taste, like all other meta¬ 
phorical terms, is extremely inaccurate, and 
bv directing attention exclusively to this 
element of pleasure, it has led to a very 
inadequate conception of the true nature of 
the faculty which it designate's. Thu* Hut¬ 
cheson maintains that the facultv is peculiar, 
and is a sense which, similarly'to the other 
sense*, procures u pleasure totally distinct 
from a cognition of principles, or of the 
cause*, relations, and usage* of an object; 
that beauty strikes at first sight, and that 
knowledge the most perfect will not increase 
the pleasure to which it give* rise; and 
lastly, that all the diversity of sentiment* 
excited in different minds by the beautiful 
arise solely from the modification* of the 
sense by association, custom, example, and 
education.— P. U. C. 


Tatum’s Photographic Canvas. This is 

a patented process for rendering canvas 
capable of receiving a photographic impres¬ 
sion in such a manner as not to interfere 
with the oil ground and thus enable the 
artist to paint the portrait without the diffi¬ 
culties and accident* usual to other methods. 

Taupenot s Dry Process. The cleaning 
of the glass for this process is a most impor¬ 
tant desideratum, a* much of it* success de¬ 
pends upon this. Glass that has been used 
must be soaked for some hours in a solution 
ot common potash 1 ounce, water 1 pint, 
before cleaning. Put the glass on a quire of 
white paper, the side which you do not pre¬ 
pare upward; take three }*ui* as thick as 

u £ ^ polishing cotton; with 

the first cover the glass with a mixture of 
tripoli 1 drachni, with nitric acid 15 min¬ 
ims, water 1 ounce; with the second, re¬ 
move carefully the layer of tripoli which 
you have just applied; with the third 
rub the gins* afresh to satisfy yourself that 
it is quite clean. It is necessary that 
the two last operations should be quickly 
performed without giving the tripoli time to 
dry; you must also begin at the left corner 
at the bottom, work toward the right corner, 
and so go up the glass horizontally without 
passing over that which ho* been done. 
The first surface Wing polished, the same 
operation i* performed to that which it is 
intended to sensitize. The palm of the hand 
i" passed over the four edge* of the plate, to 
make sura that no dust remains attached to 
them ; lastly, a silk handkerchief is pa*.-cd 
lightly over the two surface*, and the glam 
i* put into a grooved box, or Wtter, upright 
against the wall. At the moment of apply¬ 
ing the collodion it is onlv necessary to pass 
over the glass a gilder's'brush, which will 
remove the dibt which may have fallen 
upon it, 

The Cbllodion. It is very essential that 
the collodion film should be verv adherent 
to the glass, and that it should W* in a state 
entirely opposite to collodion which we 
wish to transfer; that is, it should be clear, 
mav contain a little water, and ought to 
include the least possible amount of al¬ 
cohol. 

These qualities are obtained by 

Etber. ip. gr. 0.759 . 

Alcohol. »j». gr. o.M9 


Gun-cotton 

of CM minin' 
Bromide of Cadmium 


6 drachma. 

■» M 

4 groins. 

4 

5 groin. 
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the albumen 

Sti crane**, 

J t du. life, 

Sti talaUo*. 

1ft grata*. 


Coat the plate in your u*unl manner, and 
sensitize jo a bath of nitrate of silver, ^ 
grainy water. 1 ounce ; then place it in a 
di^U of clean water and [<i-s the water over 
*ndovrr it -i-verfl] limes; then into u second 
dish sif water unci repeat the operation. 
Lastly, pour over it a grant iiuantUv oi water 
ami finish by washing it twice with distilled 
w:ii»T r Lei ii drain for a minute or more 
from 4 me command then pour cm the albu¬ 
men. 

Tftr AHfHmtJt. To make 
coating, fake 

Albumen ■ 

PtiiElLEed W*I£r , 

Llqwa AmnrcuiE* - ■ . * 

liiJlde uf FntaafiKft or Amnw 

UMou . t ■ - 

BrncnSits of FaEs&aum or .tuemo- 
nluTU 

Pot into a dish the iodide, the bromide (and 
if you desire, a little ruck ■ candy j, and dis¬ 
solve them Ln the water; add the albumen 
and ammonia; beat them up together as long 
a.* possible. The next duv filter the solution 
through dean cotton-woof, or filtering-paper, 
and bottle it otr tu 4 or d ounce bottle*; 
ill them full, and fork them up tight. It 
Will P tbusas long as you 11 my Vt i~h. If it 
gets, thick or forms thrauik, fitter before 
using. Pour the albumen plentifully upon 
the sensitized collodion nu oiu> side of the 
pla.-s and lake care thiit it spreads in a well- 
united sheet, and that it reaches as aatekly 
its possible the corner at which it is drained 
oiT. If the plate hup been well washed, and 
the albumen spread without stopping, there 
is every chance of getting a good picture; 
but if either of these points is wanting, veins 
will be perhaps, cattted, l ravers Eng the whole 
negative, and which cuminl be Men before 
developiinnt. The ul bum en which is pm red 
off the gltLs- will do again, if filtered. It 
should then be left to dry, which will take 
five rsr six hours. When thoroughly dry 
sensitize with nitrate of silver, 40 grains; 
distil led water, 1 ounce; crystallised acetic 
acid. 40 minima’ wash thoroughly aa before 
for the collodion t drain and dry. Add oc- 
ms tonally to the silver bath portion* of a 
53-grain solution of nitrate of silver to keep 
it up to its full strength, 

iSrctfopt/iml r To effect this successfully, 
take of a 

> 4ati:nit<s] >.:►! uUon j>f GuiJJc Add i? > ounce*. 

PyraralttOAftW , 1 Bfliln. 

Alcohd ...... U = i TnOiLrni. 

Acetic Add, m S . ■ ■ -30 " 


[Dissolve the gallic acid in cold water, decant 
it and add the alcohol, which will dissolve 
any juirtieles left by the water; then the 
pyrogLillie acid ; lastly the acetic avid, and 
filter! A t the time nf usipg add the qu:iutity 
id' silver solution required j^criotts incutt- 
reniencis arise from Using any portion of 
tint sensitizing bath, It slmuld lie under¬ 
stood that this formula mu-t be modified 
according to the images that are to lie de¬ 
veloped. If the exposure Ls tiuniflku'nt F pi 
little more nitrate must lie lidded; if, to get 
more rqualitv and less contrast between the 
light* and shadows the exposure has been 
very long, it is necessary to diminish greatly 
t he" proportion of gallic m ■ id, u> increase that 
of acetic acid three or tour times, :md begin 
the development without tin* silver. The 
1>-St Ltn-llliid is to put the deVelo|n-r in a fiat 
dish, and immerse the plate In it quickly, 
avoiding bubbles; raising it octiminnully to 
unlc the progress nf duVeho 1 1UeiU. fl -liould 
be slightly over-developed, as it lones inten¬ 
sity in the ttzlng-billll. The developer can 
hi 1 Lt-i 'i lint ll :i beonties i ie, k. « li-ii it imt*l 
be thrown away. You must not ho d»- 
warn|pl at the length of time required fur 
i.3cvel |j pmein, ns it will soinctiiues require; 
several hours to get a good negative; one of 
the great advantages of this process % that 
a good picture can, almost always, In* ob¬ 
tained after any kind of exposure. The lesa 
nitrate of silver used the more dear and in 
keeping will be the plate; rtrt little US possi¬ 
ble. therefore, skiiulj he added. 

TAf Filing, After having developed the 
image ii should be carefully washed and 
placed iu a solution of hyposulphite of soda, 
1 ounce; water, in rnmevs. It the negative 
U feeble, it may be put into a 3 per cent, 
solution, and left there only until the edges 
begin to Iasi 1 the iodide a little, and then 
washed. This plate will give ft very soft 
and agreeable pisitive. (For several modifi¬ 
cations nf this proco.-.- nffl IXDEX.l 

Taiapeuot's Paper Process, Take paper 
suited La the usual way ; soak it in a solu¬ 
tion of iodide of iron, and when blue, wash 
in water ; .-oak in a weak alcohol and water 
solution of niErnie of -ilver, saturated with 
iodide of silver (£, r„ the negative collodion 
nitrate liath); then coat with iodized albu¬ 
men, When dry coat the allmmeu surface 
with acelu-niiratp of silver; dry and expose 
a fewseionLls under a negative, dtweloj with 
a saturated so hit ion of gallic acid; tone in 
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*rl (Tor bath, and fix iu hyposulphite of soda. 
Fifteen seconds’ exposure to gaslight is suffi¬ 
cient for good results. This paper may also 
be used in the camera for negatives 
Technical. That method of speaking 
which is proper, or peculiarly appertaining 
to any given art. Artists untf amateurs are 
accustomed, when they talk of matters re¬ 
lating to the arts, to employ many expres¬ 
sions which are not introduced into any 
language, or at least, do not bear the same 
signification. This species of conversation 
is not without its advantages. The terms it 
employs are often arbitrary, but they are 
much clearer than any other would be to 
the artist or connoisseur, inasmuch as he has 
habituated himself to combine with them, 
ami with them alone, the ideas meant to be 
conveyed; and they besides, often save a 
roundabout way of expression. But this 
stated, we are tmund to add that they should 
never be introduced into books, excepting 
only such as are addressed eeperiath/ to the 

f inctisers of art, for in any work designed 
or the purposes of general information they 
merely tend to mystify and confuse the 
reader. 

Technique. In photography a term used 
to indicate teorlntonthip. The technique 
of a painting is its drawing, light and shade, 
color and |**rs|>ective, or, more plainly, their 
management in contra-distinction to its 
sentiment* or ideas, or conception, if you will. 
In whatever wav the photographer poses, 
lights and generally manages nis model, that 
is called technique. It does not include the 
after chemical treatment of the negative, for 
that pertaias to the manipulation. As to the 
sentiment, idea, or conception, or the carry¬ 
ing out of any of these to uny degree, that is 
still another storv. 

Technique of Ten-Process Drawing. It 

goes without saving that the process-artist 
should confer with the printer of the book 
as to style of type to be employed in 
the work, headlines, tail-pieces, etc. In 
a word, the whole should lx* carefully 
planned before any actual mechanical work 
is done. When a residence, to cost $15,000 
or $25,000 is projected, un architect is em¬ 
ployed to carefully plan everv detail. A 
like amount of money should not be ex¬ 
pended U|*on the publication of a book until 
the wished-for result has been carefully pro¬ 
vided for, so far as foresight can provide, as 
to mechanical details of type, proper binding, 


etc. These, supplemented by plates adapted 
to the purj>oHe, secure a fur better result 
than the usual hit-or-miss methods. 

Such illustrators of our time as Harvey 
Fenn, E. A. Abbey, Geo. Wharton Edwanls, 
and E. J. Meeker never fail to add greatly 
to the value of the works embellished bv 
them. 

Drudgery must be endured in beginning 
most pursuits. 

A great facility of hand and delicacy of 
touch must be secured if one would succeed 
with the pen. The pencil offers no such in¬ 
centive to excellence because the |>encil 
line can be easily erased. In a prooe**- 
drawing, the certain |>cn-line must remain, 
and a habit of thoughtful accuracy is essen¬ 
tial. 

Facility of hand can be cultivated by 
much practice of the following exercise*: 
The endeavor should be to lay a tint with 
such a pen, fine or coarse, as one may choose 
to employ. The * 4 T” pens, for course work, 
Cvillott a Xo. -HM uml No. 303, are good. The 
favorite pen with the writer is, however, the 
Spencerian No. 1, DbL elastic. With this 
pen lines may lie as lightiv described upon 
palter as a feather is floated in the air. 

Higgins’ ink, or that known a* Knar de 
f'hine, may lie used. 

One may begin by describing a circle of good 
size, say as large as the circumference of a 
desk mucilage bottle. With a pencil, rule 
lilies vertically and horizontally, dividing 
the circle into four eciual portion*. The 
circle lias now been delineated and divided 
with n ftrndl. Begin at upper left-hand |»or- 
tion with the pen, lay curved lines distant 
from each other he ter (he width of the line mt- 
pjoftd. This rule may be safely adopted by 
the artist for reproduction work. When com- 
plete, the fourth of the circle should appear 
to the half-closed eye as a tinted ground. It is 
unportant to at once form the habit of start¬ 
ing exactly upon the j*cneil line at the right 
and ending u|M>n the line at the bottom. This 
division tinted from right to left, next take 
its ueighlw»ring division and tint it from left 
vertical line to right horizontal. Treat the 
lower half of circle in the same manner. When 
the ink is> dry, gently erase the pencil marks 
n, hber, and you have a circle tinted, 
with a white cross m the centre. After some 
pages of this work, describe a second circle 
with the pencil, divide it vertically and tint 
the left- and right-hand portions as before. 
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Describe a third, divide it horizontally, and 
tint the upper and lower halves as before. 
After two duys of work, increase the size of 
the circles by, say one-fourth of an inch, or 
better, one-half of an inch, if you can possi¬ 
bly manage it. 

After some days of this preparatory work, 
review the whole, but this time trusting 
wholly to the eye for guidance, relying no 
longer upon the help ot the pencil lines. 

Now it becomes important to acquire a 
method of forming lines and tints in squares. 
Rule, or better, sketch a series of squares, 
each side, say, 1J inches. No. 1, divide by 
horizontal and vertical line's. Tint lower 
left-hand square and upper right-hand 
square. No. 2, divide by diagonals and tint 
each by lines parallel with sides of square. 
No. 3. describe a diamond inside ; tint hori¬ 
zontally. No. 4, the same, but tinted verti¬ 
cally. No. 5, the same, but tinted ouUide the 
diamond. 

Now pencil some Greek frets, double line. 
Tint, and remove the pencilling. Progress can 
now be readily seen. Draw now with pencil 
a series of interlocking ditunonds horizon¬ 
tally delineated. Tint the outer etlge of one, 
the inner diamond following. 

There should now ap|»eur in your work the 
east* of a master hand; no appearance of hesi¬ 
tation or doubt. Now reproduce the whole 
series of exercises from memory, unaided by 
thejK'Ucil outline. 

He who cau draw nothiug but what is be¬ 
fore him, loses the best portion of the art. 
From this stage on, the mind must add the 
riches of its ns*ourves to the efforts of the eye 
and the hand. 

Now procure some simple models of wood, 
and some low models of casts of architectural 
movement. Get a cube, a cylinder, and a 
sphere of wood; these are elementary forms 
found in Nature. Houses are huge cubes. 
Tree-trunks are cylinders. Old irou kettles 
are spherical in lfght and shade. Space for¬ 
bids further hints; and the workman will 
readily supply his own. If one chooses to 
add a wooden crom, and an open triangle 
and a pyramid, such will be found most use¬ 
ful. Curtain off the window at lower por¬ 
tion until the light fall* upon monels. 
Arrange them for cast shadows. Mingle 
books, vases, a hat or glove, in the composi¬ 
tion. Begin with a simple group. Pencil- 
in the shadow*. Take the pen and tint 
these, crott-hatching a* little a* pouible. Try 


to secure requisite strength by suitable 
tinting. After practice with the straight- 
line models, take up the sphere. Place with 
it a graceful pitcher or vase, eveii a wine¬ 
glass. Note the ellipse formed by the top of 
the glass. Note the “ down-in look ” given 
by the shade. Let all ehadotr tint* take the 
conr*eof the turf are u/ion whirh they fall . be it 
upon a book or table. Now it is to be pre¬ 
sumed that you are familiar with propor¬ 
tional measurement, secured bv holding the 
pencil or pen at utmost length of the arm 
outstretched from the body. Upon the 
pen murk with the thumb the apparent size 
of the principal object. Now ascertain w hat 
relation, whether half the size or three- 
fourths, the other objects in the group sus¬ 
tain, and sketch accordingly. In tinting the 
shadows use the utmost care to l>egin and end 
upon pencil lines, as in the elementary exer¬ 
cises. Think long before you draw a line. 
Let it lie clearly well-defined. No random 
touches, as if in search of the true lino. This 
maxim will serve you well in all your after 
work. 

Come on now to design. Set up a hare 
branch, follow the intricacy and variety of 
its details and graceful tapering* and tmt- 
ings. Krc you have half planned the serpen- 
tine lines, you will think how blind you 
have always been to the lovelincsa of Nature. 

Next take flowers or a weed. iVlineate 
all of the plant —flower, hud. leaves, and 
roots. Note the form of blooms and leaves 
when turned from you. Draw nothing as 
you ntpj>ose it to be. Maxim two for recol¬ 
lection. 

If you intend to take up chalk-plate work 
you mu»t form an idea of the normal human 
face. With mental image in mind, departures 
from the usual standard are quickly noted. 

In brief: The classic figure was seven and 
a half to eight head* high; from crown of 
head to under jiart of chin being the eighth 
portion of a man. Arms «aitstretched, from 
finger-tip to finger-tip i* the same length as 
from toe to crown. Allowing two heads for 
width of body from shoulder to shoulder, the 
arm* and hands must then be each three 
heads long. Divide now the head into note- 
length*. It is four nose-lengths in all. From 
crown to forehead, one nose; the forehead, 
one n«we; the nose; and from nostril to foot 
of chin another nose—so that half a man’s 
head should In- below the root of his nose. 
Minor details now ure: The width of a face 
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» two nose-length-*; the neck is two noses 
in diameter; the shoulders, eight n«*ea ; the 
ear, one nose-length—and it should, when 
symmetrically placed, be horizontally on a 
line with the noee. 

The space between the eyes, half a nose- 
length ; the nostrils the name length as the 
width ; the eyes the same length as the space 
between them, so that the centre of the eye¬ 
balls should be j>erpendicular with the ex¬ 
treme ends of the mouth. The thickness of 
the upper lip should be one-eighth of its 
length, and of the lower lip, one-fifth. 

The space between the chin and throat- 
pit should be the same as the diameter of 
the neck. 

Women and children differ. A woman's 
head is smaller, the shoulders are but six 
and a half noses to eight to the male. 
Children have much larger heads propor- 

FlG. 214. 



tionally. At four rears a child only meas¬ 
ures five and a half heads. At nine years 
six heads, at fifteen years six and a half, at 
seventceu years seven heads. Do not, until 
after -ome years, attempt to idealize or im¬ 
prove upon your subject. Take your hand- 


camera and stroll about the street, or the 
parks of any large city, and gather in your 
studies. A series I saw of views taken at a 
country cattle show formed a collection ex¬ 
celling in interest anv series sketched by 
even tamous artists. The lens places a great 
|>ower in the hands of earnest workers. 

Teleo Lens Attachment (Steinheil's). 
This attachment is for photographing dis¬ 
tant objects on an enlarged scale. It does 
away with the long-focus lens and lengthened 


Fig. 21&. 



camera. The attachment is screwed to the 
lens as shown in the figures, and can be used 
with any lens the light-intensity of which is 
not less than fjl. The teleo attachment for 
the Steinheil lenses fits into the same flange 
as the lenses themselves, and the back com¬ 
bination protrudes slightly into the camera 
box. Tne enlargement is determined hr 
the extension of the bellows, increasing with 
the distance of the ground-glass from the 
lens, and the focussing is accomplished by 
the rack and pinion, by which the separation 
between the front anil back lens combina¬ 
tions can be varied. In ordinary practice 
the ground-glass is first placed so as to 
secure the approximate degree of enlarge¬ 
ment desired, and then the focaf is ad¬ 
justed by the rack and pinion on the teleo 
attachment. Should it ap|iear that the sharp 
image is not of the exact size desired, the 
ground-glass is moved in or out and the 
focus again adjusted. A very little practice 
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will secure the exact size of image desired. 
The focussing should be done with the full 
aperture of the Jena. 

Tele-Photographic Lens. Several forms 
of objectives have recently been introduced, 
combining the properties of the telescope 
and the usual photographic lens. These in¬ 
struments arc Used to obtain large images of 
distant objects, and promise to be of great 
utility in certain brunches of work. The 
idea is an old one. 


but tele-photographi 
iv are the result c 


ic 

—.. _. — - of 

modern investigation. The reader may gain 
full particulars of the various makes by 
referring to opticians' and supply dealers’ 
catalogues. There are several objectives 
bearing this name, one the invention of Mr. 
T. K. Dallmeyer, another devised by Dr. 
Miethe. The latter consists of a convex 
lens of considerable length of focus and a 
concave lens of short focus. These are 
placed a certain distance apart, depending 
ou the difference of the two foci. By Uie 
laws of optics this arrangement projects an 
inverted image of an object at h long dis¬ 
tance from the lenses. The size of the ob¬ 
ject is greater the closer the lenses are | 
together and the greater the difference be- | 
tween the loci. To obtain good images the 
lenses are of special form and achromatic. 
The whole camera looks very like a Galilean 
telescope. By substituting an ordinary 
opera-gloss for the objective on the camera 
and drawing it out, a fairly good picture w ill 
be obtained on the ground-glass of the 
camera. 

Dallmeyer't Tele-photographic Letu is com¬ 
posed of only two elements, and the image 
given by it is primary and inverted. The 
anterior element is a positive lens, preferably 
of large aperture and short focus, while the 
posterior leus is a negative element of some 
fractional portion of the focal length of the 
anterior positive lens. Given the same ex¬ 
tension of the camera in an experiment it 
will lie found that the shorter the focus of 
the posterior leas, as compared with that of 
the anterior lens, the greater is the size of 
the primary image produced. 

Tele-Photography. The telegraphic trans¬ 
mission of pictures of natural objects by the 
aid of light. As yet experimental. 

Telesmatic Apparatus. An apparatus 
invented by Fontavne many years ago, for 
printing photographs at a very rapid rate. 

It is out of use, but it is worth describing. 

25 


Mr. H. H. Snelling, says: “ It is very simple, 
and acts with as much precision as tliatot an 
astronomical apparatus. In one hour 4000 
or more positives ou paper can be printed 
from one negative. The sensitive paper is 
rolled upon a cylinder, which, set in motion 
by clockwork, unrolls itself slowly and 
regularly. The whole is contained’ in u 
dark box furnished with a single aperture. 
The negative slides within this aperture, 
and the sensitive paper Is so arranged be¬ 
neath it, that for a definite, but very brief 
period, it touches the negative. The me¬ 
chanical apparatus is also so constructed, 
that the paper remains for about a second in 
contact with the negative, and at the same 
time, by an equally rapid motion, it of>ens 
and shuts a cap placed over the negative; 
while over the cap a condensing lens is 
placed, w hich throws the concentrated ruvs 
of the sun on the negative, and consequently 
on the negative paper. The complete action 
of the machine is accomplished in the short 
space of a second of time; during which the 
paper is brought into contact with the nega¬ 
tive, the cap opens, the paper remaining ex¬ 
posed to the light about a second, and the 
cap is closed; agaiu the paper moves, the 
impressed portion travels on, ami a fresh 
portion cornea uuder the negative, to be im¬ 
pressed in its turn. Bv accelerating the 
motion of the machine, this action mav be 
repeated one hundred times in a minute. 
From 200 to 250 proofs are printed on each 
aheet of paper; they are removed to the 
dark-room, and developed and fixed in the 
usual manner.” 

Tele-Stereoscope. This instrument simply 
consists of four rectangular pieces of looking- 
glass mounted upon a flat staff of wood four 
feet long; the two pieces fixed iu the middle of 
the staff are inclined at an angle of 45°, the 
vertex being toward the observer. Two’eve- 
noles, about an inch in diameter, are cut 
through the wood to admit the reflexed 
images from the fixed mirrors into both eves. 
Each mirror at ther/id of the staff is hinged 
at its base, in order to adjust the degree of 
outward inclination for objects more or le^ 
distant, and to direct the first reflected image 
on to the two mirrors of 45°, and from thence 
t»» the eyes, borne of the effects of this piece 
of apparatus are very remarkable; objects so 
t.tr distant that the ordinary angle of vision 
of the two eyes is not sufficient to enable one 
to appreciate their size and relative po»i- 
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tions are brought into high stereoscopic 
relief. On the other hand, the use of the 
instrument on near objects is instructive, 
but not satisfactory in producing true stereo¬ 
scopic effect—lor, on standing at the end of 
a row of pillar', or trees, both sides are seen 
at the same time, producing a double image, 
the outer mirror requiring to be adjusted to 
a range of at least fifty yards before agree¬ 
able or correct vision can be obtained. 

Temperature. The amount of sensible 
heat a b«»dy contains is called its tempera¬ 
ture. The temperature of the chemicals 
used in photography and of the surrounding 
atmosphere greatly influence* photographic | 
operations. Very'high or very low temper¬ 
atures have equally disadvantageous effects. 
Neither the room* nor the solution* of any 
kind should rise higher than 85°, or sink 
lower than 60°, if uniform results arc desired. 

Temporary Support. See certain pro¬ 
cesses, such as the carbon process. The sen¬ 
sitive surface is first manipulated upon a 
base known as a temporary support, and after¬ 
ward transferred to a final support. 

Ten per Cent. Solutions. Measure* ore 
graduated to ounce*, drachms, and minim*, 
the drachms containing 60 minims, the 
ounces 8 drachms, and consequently 480 
minims. The removal of the cipher shows 
that an ounce of a proper 10 per cent, solu¬ 
tion contains 48 grains; not 48 grains and 
anounceof water, wit 48 grains in an ounce. 
Ten ounce* are equal to 4800 minims, and 
removing the last cipher, 480 grains, the 
Trov ounce, will be seen to be the quantity 
required to make the required solution. To 
make ten ounces of u correct 10 per cent, 
solution, then, it is only necessary to place 
one Troy ounce of the solid in a measure, 
and fill it up to ten ounce*. A simple rule, 
easy of application, is to put any number of 
grains into a measure, add a cipher to that 
number, and fill it up to that number of 
minims. For example, take the avoirdupois 
ounce of 437.5 grain*, the ounce of ordinary 
buying and selling, and, discarding the frac¬ 
tion, add a cipher to the number, and 4370 
min ims is the quantity indicated. Place 
the ounce in the measure, and fill up to nine 
ounces and fifty minims.— Dr. J. Steoi. 

Tent. A room made of canvas or other 
cloth, and set up upon pole*, or sustained 
by other contrivance; used for changing or 
developing plate*. It may be made vari¬ 
ously, consisting of any framework with a 


light-tight covering. (See Fig. 386.1 It 
should be well piuned to the ground. A 
colored light is admitted at B. 


Fig. 216. 



A good photographic tent, weighing but 
•eleven pounds, mnv be made in a conical 
form, of black lined with yellow or orange- 
colored calico, 7 feet high by 44 in diameter, 
having around its base a black curtain to lie 
flat upon the ground to exclude the light. 
Into tnc interior of the tent sew four India- 
rubber air-tubes, sufficiently large, when 
inflated, to keep the calico fixed in a circu¬ 
lar form. Gmnect these with eight smaller 
ones, so that on the application of a bellows 
to a nozzle fitted into the second air-tube, the 
whole four tubes can be simultaneously in¬ 
flated. To the apex of the tent attach a 
ring, and a cord fifteen or sixteen feet long, 
with a weight at the end. In sewing the 
strip* of cloth composing the tent, one 
should be made sufficiently wide to Ian two 
feet over the next at the seam, which should 
be sewn only half its length from the top ; 
this will form the door, anu may be fastened 
on occasions by buttons and loops. Attached 
to the bottom, under the curtain, at suitable 
intervals place loops for securing it to the 
ground by pins, or u sufficient quantity of 
shot may be sewed into the base to keep it in 
its place. Arrived on the ground of opera¬ 
tion select a place for the tent under a tree, 
or other convenient object; throw the coni 
over a branch and fasten the end to a tent 
pin driven into the ground, after drawing 
the tent up to its proper height; then inflate 
the air-tube*. This tent when taken down 
will occupy hut very small space in packing. 
There are many other forms of tent. 
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Ternary Compounds. As the various 
elementary sub-manT* unite with, each other 
to romi binary coinpiuuds, so thtso binary 
compounds again unite wd form ternary 
compounds. 

CimjHXiarl bodir*, hnvrvrer, do noi, ci 
rule, unite svitlj simple cletneiitH, Trs illus- 
ir4iiin ( lake the net ton of nitric mil upon 
silver, No effect is prod need upon the ibcmI 
unto oxygen i.t imported; then the oxide of 
sliver *o formed djssolves in the nitric acid 
“in other word*, it is necessary tliul a 
binary coin pound should be first firmed be¬ 
fore t he solution l'.lji Lake place. 

The mutual attraction or chemical affinity 
exhibiti if by compound Indie* is, as in the 
t'jLie of element*, most strongly marked when 
the two subsLunces ttre oppost*] to each other 
in their general properties. 

Tims, arith do not unite with other acids-, 
but they combine instantly with (tftali*, the 
two mutually neutralizing each other and 
forming “a salt," 

iSdiVx there l ire arc ternary oompHiiids, pro¬ 
duced by the union of acids ami ba>^; 
common salt, formed by neutralising muri¬ 
atic acid with soda, being taken as a tvpn 

of the whole class. 

ffeawtri Cfuirnrtw of (hr Miffs, All aqim- 
otH solution of chloride of sodium., or eum- 
num suit, possesses- those i-hameters, which 
are usually termed saline: it is neither sour 
nor roFTfwive, but, pd the other hand, hat! L i 
cooling, agreeable taste. It produces nn 
effect upm litmus and other vegetable colons 
and j* wanting in those energetic reaction* 
whipEi ore r ha rac [eristic of both at:ids and 
alkalies; hence, although formed by the 
union of two binary compounds, it ilffurs 
iji properties essentially from both. 

All Halts, however, do not correspond to 
this description of the properties of chloride 
of sodium. The carbonate of pnEasih, tor 
instance, k an acrid and alkaline sail, and 
the n i triiti! o f i ron o d dei i- I it mus-| raper. A 
latch/ re Heel 1, in slmwa the «w or 'lull dif¬ 
ference*. A |*rftytly neutral salt in formed 
wht?n & strong acid with uia fquilty 

energetic law; but If, of the two constit¬ 
uents, rule ls morn powerful than Che other, 
then the reactions of that one are -ei rL iu a 
certain extent in the resulting salt. Thus 
the nitrate of iron redden* 3n> vegetable 
color, because the oxide of iron, or law of 
the salt, T inferior in du-mmil energy to 
the nitric acid; and the carbonate of potash 


i* nftfithf to test-paper from a cause exactly 
the rovers*#; but if nitric acid and sodn am 
brought together, then a w tmte t>f is 
produced which is neutral in every sense of 
the term. 

The chloride of wlimn and salt* of a sim- 
j liar kind are freely soluble in water, but all 
s-ih-ijire not S- une dissolve 18 .j|]v li - 
tngly, and otln-rs not at u I I. The chloride 
! and iodide of si Ivor are examples of the latter 
tjiws; they arc not bitter and i/nu^tii’ like 
the nitrate of silver, but are perfectly taste- 
w*, from being insoluble in the fluid* of 
the mouth, 

Therefore, it L* seen from these example*, 
and Uiuny others which might be udiluced) 
that the popular notion of a sal in# body id far 
tramWEiwcoreeet, and that, in the Udguage 
of strict definition, nny so U* lance is u salt 
which is produced bv the uniun of nn m Id 
with an Alkali, altogether independent of the 
properties it may possess. 

T 3uis, of potassium is a true -alt, 

although highly pouonoiu; nitrate of diver 
or iunar cn wffc is a salt' the blue sulphate 
<M copper is a salt; m also is chalk or cam 
Inmate of lime, which ha* neither ta*te 
color, nor smell. 

The u Eijdrrizid’* Clarx of Safa, The dis¬ 
tinction between oxyucitfa und hydraetd* 
has already been punted nut, the latter 
having been shown to consist of hydrogen 
united vritli elomeats unalogniis in their re¬ 
actions to chlorine, jrdine, bromine, .-tc. fn 
a salt formciI by au oryrjfn auid, bn>rh the 
ha-ii: iiTid aelrj elemcntH appear. Thu* 
tbe common nitre, which is a nitrate of pa- 
Etsh, is found by analysis to contain oxide of 

... b=Lse, in a hi/ kto of eombina- 

tioii with nitric acid. But if a salt is formed 
by neutralizing an alkali with a hjtlertgtn 
arid, the producl in that does Qnt con- 
UiJi 1 Jill the elements. This b aecn from the 
following example: 

l Ivdroeh lorie Acid+Soda 
=chloride of Sodium + Water; 
or, stated more at length, 

(Chlorine Hydrogen) -J- (Oxvg«nSodium) 

=KChlorine sodium) + (Oxygen Hydrogen) 
Observe that Lhc hydrogen marl oxygen, 
being present in the correct proportions 
imue to funn wafer, which Is an oxide of 
hydrogen. J his water paw& oft* wlu n the 
solution Is evaporated, and lenvea the dry 
crysfels uf salt. On the other kind, with 
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the axyacid aalte, the elementary hydrogen 
being ftWnt, no water i* formed, im cl Lhc 
Oxygen remain*. 

Therefore it must be borne in mind that 
gaits like the chloride--, bromides, iodides* 
eUr.„ contain only f«ro elements, hut that in 
the oxyacid. suite, such as sulphate*, nitrat**., 
acetnus. thfee are present Thus nitrate of 
silver consists of nitrogen, oxygen* and sil¬ 
ver, but chloride of silver contains simply 
chlorine and metallic silver united* without 
oxygon. 

1% S'nm rated Il/fifrOyat (Wtf Ojryorn ay a in 
Abwrbftl in (he Deamipatilian of Hydraciri 
.Salt*. If a portion of an livdraeidtiilt—such, 
for instance, ®a the iodide of iwtatssiuni—be ;i 
dissolve! ! irk water* and a small quantity of 
oil of vitriol, or sulphuric acid, added, this 
<>H of vitriol being very powerful in its 
chemical affinities* tends to th^tfoy the ex¬ 
isting suit Mild to appropriate to itsellf the 
base; but observe —it dues not remove j«- 
tu&iut/i and lihiTsite /V^W, hut it tahes^tbe 
oxide of potesaium oJid wt* free hydriodir 
arid. In other words, as an atom of water 
Is products] during the formation of an 
hydriiLihi salt, so is an atom destroyed and 
mjide to yield up its elements in the decom- 
pwiftm oi L an hydruvid salt. 

The n action of dilute sulphuric acid upm 
iodide of }M)iii-daiii may '•taxed thus \ 

Sulphuric add phut (iodide of potassium) 
pin* (hydrogen oxygen.) equal* (sulphuric 
acid* nxvgeu potassium) ox sulphate of pot¬ 
ash, nW(hydrogen iodine) or hydriodic acid* 
^lintdirirh. 

Testing, Experiment to ascertain the 
strength or quality of a autatnnev <>t instm- 
pn-tLl, (See Jfifdrt/x/t'rft'f and T- 

Testing Collodion. Tliia may lie done by 
keeping constantly on hand a standard ool- 
Indjon* well secured from the uir, and when 
the working sample is at fault compare its] 
action in connectionwith the nitrate bath if 
the lutter is in perfect working order, with 
the standard collodion. 

Testing Lenses far Spherical Aberration, 
Point the camera tit n very *tmdl brig tit ob¬ 
ject. such a* the image of the -un reflected 
from ft convex gift.** surface, and get it into 
the proper Hh 7 ih, Now move the lens to 
and m>, in order to throw the visual image I 
on the grouod-gbtss alternately within and 
without the focus; the bright injint will ex- 
pan-l icatii- -l iiLiuiicii.-’ di-k, and ii it show* a 
tinner rmugic leiihiu thuu fti uu equal dis¬ 


tance without the focus* it is tmdfflr-corrected 
jihr spherical aberration, and slightly over- 
corrected for color, as all photographic I cj i -1 ■- 
should be. Tf any color is visible it should 
be merely a slight fringe of blue with in the 
focus or red without. 

Testing the Nitrate Bath, (Set Mtrate 
Iiath y H>fdsou\<dr.r v and Teet-faper*^ 

Test-Papers. Chemically prepared papers 
tided for the detection of acids or alkalies in 
solutions. Litmus and turmeric are the 
subsouici-s us i'd iu the miiriut’LctUre of these 
papers; the former for :ll*LcIh and the latter 
for Alkalies. Alkalies may also be detected 
by litmus-paper first reddened over fiiiue# 
of aca'tu.- mi id. The UsbjuijH'is should bo 
carefully kept in st dark place and protected 
front istniospherie air, or they noon become 
purple and useless. In such a case restore 
them by Immersion in solution of liquor 
funmoniig 1 drop to water 4 ounces. As 
the quantities tested for in photography 
are very small the paper- $non Ed be iu 
perfi-ct condition. The mode of employing 
M»t-pitpem is its follows: Place a sm; ill 
strip in the liquid to 3wt examined; iJ’ it be- 
at once height red it strong acid is 
present; hut if it changes tfarriy to a V'bte- 
frd tint a weak achl. In the cim of the pho¬ 
tographic nitrate bath faintly acidified with 
acetic acid u purple only may be expected, 
and a decided red color would suggest tiici 
presence of nitric udd. In the hypo fixing 
and tuning bath which lias acquired ueidity 
the litnms paper will perhaps redden in 
about three nr four minutes. In examining 
the nitrate bath for alkalinity with the rial- 
tlened litmus paper, at least five or ten min¬ 
utes should be allowed for the action, &n the 
change of color takes plate very slowly. 

Ail alcoholic solution nf phenol-jdithatein 
5; imwj nmy also be used. The latter he- 
ecmifci red in alkaline solution*, remaining 
colorless in neutral or achl liquids, 

Test-Tuhe, A cylindrical tube made of 
very thin ghi** and open at one end. far 
heating solutions or liquids in w hich solid 
substance;* are to be dissolved* 
Testing-Stand, 1 '*ed lor testing the cor¬ 
rectness of leases. D is n piece njf board a 
hn(t long and six or eight inches wide, cut 
In this shape, r B J are thrtv stout busine.-s 
cards plmvd in shiL- at rightangh-s with the 
edge r)f the board, and t Is-- fuec of each card 
tovrard 1 1] L* letters in tlie diagram* For use 
place this in front of tbc camera at about 
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the distance required for an ordinary sitting, 1 
ami focus on the middle card. The others 
will then be out of focus. Prepare and ex¬ 
pose a straight plate; if the focus comes the 


Fie. 217. 



same as on the ground-glass everything is 
right, but if either of the other cards is 
sharper than R, then the ground-glass must 
be adjusted until it is found correct. 

Tetrathionate. A salt composed of tetrn- 
thionic acid and a base. The bodies which 
produce tetrathionate when added to a solu¬ 
tion of hyposulphite of soda, and hence are 
inadmissible in the toning process, are as 
follows: Free iodine, perchloride of iron, 
chloride of copper, acids of all kinds (in 
the latter case the acid first produces sul¬ 
phurous acid, and the sulphurous acid, if 
present in any quantity, by reacting upon 
the hyposulphite of soda forms tetrathionate 
and tnthionate of soda). Chloride of gold 
also produces a mixed tetrathionate of gold 
and soda when added to the fixing-bath ; but 
as the quantity of chlorine used w small the 
action is less sensible. Tetrathionate* in the 
toning and fixing baths produce sulphurixa- 
tion, and consequently destruction of the 
print: their presence, therefore, should be 
carefully guarded against. 

Tetrathionic Acid. This acid is formed 
by the union of 5 atoms of oxygen with 4 of 
sulphur; it is a very unstable salt, and 
uniting, as it often does, with the hypo in 
the toning-bath, produce* tetrathionate of 
soda, a salt very active in the coloration of 
the photographic print, but very influential 
in its subsequent destruction. 


Thermograph. The proof produced by 
thermography. 

Thermography. A process founded upon 
the heat radiation*—associated with the 
chemical actions of the color rays— discov¬ 
ered bv Mr. Hunt. The principle* and prac¬ 
tice of this discovery he thus sums up: 

“All bodies radiate light even in com¬ 
plete darkness. This light does not appear 
to be allied to phosphorescence, for tnere 
is no difference to be perceived whether the 
bo<lies have been long in the dark, or 
whether they have been just exposed today- 
light, or even to direct solar light. Two 
bodies constantly impress their images on 
each other.even in complete darkness. How¬ 
ever, for the image to be appreciable, it ia 
necessary, because of the divergence of the 
rays, that the distance of the bodies should 
not be very considerable. To render the 
image visible, the vapor of water, mercury, 
iodine, etc., mav be used. There exists 
latent tight us well as latent heat. Having 
instituted a series of experiments, the r*>ult* 
of which appear to prove that these phe¬ 
nomena are not produced by Intent light, I 
am desirous of recording them. I would 
not be understood as denying the absorption 
of light by bodies; of this I think we have 
abundant proof, and it is a mutter well de¬ 
serving attention. If we pluck a nasturtium 
when the sun is shining brightly on the 
flower, and carry it into a dark room, we 
shall still be enabled to see it bv the light 
which it emits. The human hand will some¬ 
time* exhibit the same phenomenon, and 
many other instances raignt be adduced in 

E roof of the absorption of light, and I 
idieve, indeed, of the principle that light ia 
latent in bodies*. I have only to show that 
the conclusion* of M. Moser have been 
formed somewhat hastily, he being led, no 
doubt, by the strikingsimilaritv which exist* 
between the effects produced on" the daguerro- 
tvpe plate under the influence of light and 
by the juxtaposition of bodie* in the dark, 
to consider them as the work of the same 
element. 

Dr. Draper, in the Philosophical Maga- 
for September, 1S40, mentions a fact 
which has been long known; that is: 4 If a 

E iece of very mid clear glass, or what is 
etter, a cold polished metallic reflector, has 
a little object, such as a piece of metal, laid 
on it, and the surface be breathed over once, 
i the object being then carefully removed, as 
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often as you breathe on it ugtdn a spectral 
image of it may bo seen; and this phenome¬ 
non may be exhibited for many days after 
the first" trial is made.’ Several other simi¬ 
lar experiments arc mentioned, all of them 
going to show that some mysterious molecu¬ 
lar change has taken place on the metallic 
surface, which occasions it to condense 
vapors unequally. On repeating this simple 
experiment I find that it is necessary for 
the production of a good effect to use dis¬ 
similar metals; for instance, a piece of gold 
or platina on a plate of copper or of silver 
will make a very decided image, whereas 
copper or silver on their respective plates 
gives but a very fuint one, and bodies which 
arc bad conductors of heat, placed on good 
conductor*, make decidedly the strongest 
impressions when thus treated. I placed 
ujsm a well-polished copper plate a sover¬ 
eign, a shilling, u large silver medal, and a 
penny. The plate was gently wanned, by 
passing a spirit-lampalong its* undersurface; 
when cold, the plate was exposed to the 
vapor of mercurv; each niece had made its 
impression, hut those mane by the gold and 
the large medal were more distinct; not only 
was the disk marked, but the lettering on 
each was copied. A bronze medal waa sup¬ 
ported upon slips of wood, placed on the 
copper, one-eighth of an inch above the 
plate. After mercurialization the space the 
uirdal covered was well marked, and, for a 
considerable distance around, the mercury 
wa» unequallv deposited, giving a shaded 
border to the image; the spaces touched by 
the mercury were thickly covered with the 
vapor. The above coins anil medals were all 
placed on the plate, and it was made too hot 
to be handled, and allowed to cool without 
their being removed; impression* were made 
on the plate in the following order of inten¬ 
sity : gold, silver, bronze, copper. The mass 
of the metal wa* found to materially in¬ 
fluence the result, a large piece of copper 
making n better image than a small piece of 
silver. When this plate wus exposed to 
vapor it was found that the gold and silver 
had mode permanent impression* on the 
copper. The above being repeated with a 
gtiil greater heat, the image of the copper 
coin w'as, as well a* the others, most faith¬ 
fully given, but the gold and silver only 
made permanent impressions. A tifvcrrti 
copper plate wa* now tried with a moderate 
warmth. Mercurial vapors brought out 


good images of the gold and cooper; the 
silver marked, but not well defineu. Having 
repeated the above experiments many times 
with the same result*, I wa* desirous of ascer¬ 
taining if electricty lmd any similar effect; 
powerful discharges were passed through 
and over the plate disks, and it was subjected 
to a long-continued current, without any 
effect. The silver having been cleansed off 
from the plate, it wa* now w'urmcd with the 
coins and medals upon it, and submitted to 
discharges from u very large Leyden jar; on 
exjKwing it to mercurial vajtor the impres¬ 
sion* were very prettily brought out, and, 
strange to say, spectral images of those which 
hail been received on the plate when it was 
silvered. Thu* it was proved that the in¬ 
fluence, whatever it may he, was exerted to 
some depth in the metal* 

“ 1 placed ujK>n a piece of copper, blue-, 
red-, and orange-colored gla*ses. piece* of 
flint glass, mica, and a square of tracinp- 
paper. These were allowed to remain in 
contact half an hour. The space occupied 
by the ml gloss was well niurkcd; that 
covered by the orange was less distinct, but 
the blue glass left no impression; the shapes 
of the flint and crown gla** were well made 
out, and a remarkably strong impression 
where the crown glass rested on the tracing- 
paper, hut the raiesi hud not made any im¬ 
pression. The last experiment I repeated. 
After the cxp«**ure to mercurial vajmr, heat 
wa* again applied to dissipate it; the im¬ 
pression still remained. The experiment was 
repeated, hut the vu|>or of iodine whs used in¬ 
stead of that of mercurv-. The impressions 
of the glasses appeared in the same order as 
before, DUt also a very beautiful image of the 
mica was developed, and the paper wa* well 
marked out, showing some relation to exist 
between the substances used and the vapors 
applied. I placed the glass used above with 
a pieceof well-smoked ela**, for half an hour, 
one-twelfth of an inch l»elow a polished plate 
of copper. The vapor of mercury brought out 
the image of smoiml glass only. All these 
glasses were placed on the copper, and 
slightly wanned; red and smoked glasses 
gave, after vaporization, equally distinct 
images, the orange the next, the "others left 
hut faint mark* of their form*; polishing 
with tripoli and putty powder would not 
remove the images of the smoked and red 
glasses. An etching, made upon a smoked 
1 etching-ground on glass, the copper and 



THER 


391 


THER 


glMabeingitlKp] in contact; llle image nf 
the glass only could be brought out A de- 
rigo nit out in papt‘r *iVlls pressed close to xi 
t L i q h|K‘f plate by n piece of glass, and then 
exposed to gentle heat; the impression wan 
brought out by the vapor of mercury in 
beautiful liistinctniffi^, <Jn endeavoring to 
mb off the vapor, it was found that nil Ulomc 
parts which the paper covered jnmlgu muted 
with mercury. which wsb rubbed from the 
rest of the plates; hence there resulted a 
perfectly white picture on a pel is hod copper 
plate, The colored glasses before named 
were pineal on a plate of copper, with a 
thick piece of charcoal, a capper coin, the 
uaiea., ami the paper, and exfnosed to fervent 
ffim- hi ne. Mt-rCUriiiJ vapor then brought up 
the images in the following order z smoked 
glass, nrmv n gloss, red giujti, mien beautifully 
delineated, orange ghu», paper, charcoal, the 
coin, bltte gEavs ; thus distinctly proving that 
the only rays which had :mv influence cm 
the metal were the calorific rays. The ex¬ 
periment wjlh repeated on different metaU. 
and w ith various materia is, the plate being 
exjioseti to hteam and iodine. 1 invariably 
found that those which absorbed or per¬ 
mitted the permeation uf the most heat 
gave the best images, The blue ami violet 
rays could not lie detected 10 leave any evi¬ 
dence of action, :imi, as spectra imprinted 
on photographic papers hy light which had 
perm fitted these glasits gave evidence of 
the largo quantity of the invisible rays 
which passed them 1 y, we may also con¬ 

sider thoo iw entirely w ithout the power of 
effecting any change on compact, simple 
bodies. 

J ‘ in a paper which 1 published in the 
PhiKvi}J t u-iJ J/u^ajine for October, 1S40, I 
mentioned smut iBalances in which I hml 
copied printed paper and engravings on 
iodised paper by mere contact and exposure 
to the influence of calorific rays nr to arti¬ 
ficial heat. I then, *|Ktti luting mu thvpmb- 
ability of nur being enabled, by gome such 
p roc era a? the otic 1 then mimed, to copy 
pictures and the like, propped the 11 tune of 
Thr fifio$ttiphy t to distinguish it from pho¬ 
tography. I now tried db u effects of n print 
in dose contact with a well-polished copper 
[ihitc. When exposed to mercury 1 found 
that the outline was very faithfully copied 
on the metal A paper ornament whs pressed 
between two pldtn— ; nf gl&sa and Wanmii; 
tile Impression wad brought out with to!ena¬ 


ble distinctness, on. the under end warmest 
glass, but scarcely traceable on the os her, 
Bftm leaves were faithfully copied on a piece 
of tin plate exposed to the fill! influence of 
ttUnshinc; hut a much better Impression was 
obtainas I _hy a prolonged exposure in the 
dark, With a view of ascertaining the dis¬ 
tance at which bodies might Iw- copied I 
placed u[hm a plate of polished copper* 
thick piece of plate-gln-s,.over thin a unitin’ 
of metal, and several other thing*. exicli 
being larger than the body beneath* These 
were all covered by a deal box, which was 
more than luih 1 an inch dintent from the 
plate. Things were left in this p^itinn for 
El nighu 

fL Un i-xpo-iijg to the vapor of mercury,, it 
was found time each uniclc w:i* copied’ ilia 
bittfim of the deal bi£ xiiore faithfuliv than 
any uf the others, the gmin of tlie wood being 
imaged oti the plate, Haring found, hy 
a series of experiments, that a btackcnnl 
piper made a stronger image than a white 
one, I very anxiously tried to effect the copy* 
ing of a printed |wigc or a print. I was par¬ 
tially successful on several metal.-; but it 
was not umil 1 :i-, <\ cupper pI lk e* amalga¬ 
mated un one surface. und the mercury 
hruiiglii to u very hifjh polish, that I ]>ro- 
cEuced anything of good promise. By care¬ 
fully preparing the amalgamated surface of 
rhe copper, 1 was at lenpth enabled to copy 
fri .un pajM.T. line-engravings, woodcut*, and 
lithographs, with surprising atEcurwey. The 
first BpccifficEi* produced exhibited a mirnite- 
nt'ss of detail and sluirpne-s o>' outline quite 
equal to the early daguerrotypes and the 
photographic copies prepared with chlo¬ 
ride of silver. Tin Following is the process 
Adopted hy me, which 1 consider far from 
ivemet, bat which afford* im von r delicate 
images: 

"A well-polished plate uf copper is rulibed 
over with the nitrate of mercury, and then 
well washed to remove any nitrate of copper 
which may be formed; when unite dry, a' 
Little mpreury taken up on ^ott leather or 
linen is well rubbed over it, and the surface 
workcd to a perfect in im t. The sheet to be 
copied b placed smoothly over the mercurial 
surface’, and a sheet nr two of soft clean 
paper being placed upon it, b pressed into 

equal ..tact with the metal by a piece of 

gbi?.*, or _ Hat board; 1 n this state i r U al 1 owed 
to remain for an hour or two. The time 
may be considerably shortened by applying 
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a very gentle lieat for a few minute* to the | 
under surface of the plate. Tin* heat must 
on no account he so great a* to volatilize 
the mercury. The next process is to place 
the plate of metal in a closed l»ox t prepared 
for generating the vapor of mercury. The 
vapor is to be slowly evolved, and in a few 
seconds the picture will begin to appear; the 
vapor of mercury attacks those parts which 
correspond to the white parts of the printed 
page or engraving, and gives a verv iaithful 
out somewhat indistinct image. The plate 
is now removed from the mercurial box, and 
placed into one containing iodine, to the 
vapor of which it is exposed for a short 
time; it will soon be very evident tliat the 
iodine vapor attacks those part.' which are 
free from mercurial vapor, blackening them. 
Hence there results a perfectly black picture, 
contrasted with the gray ground formed by 
the mercurial vapor. 

“The picture being formed by the vapors 
of mercury and iodine, is of course in the 
same state as a daguerrotvtn* picture, and is 
readily destroyed by rubbing. From the 
depth to which I find the impression made 
in thp metal, I confidently hoj* to be ena¬ 
bled to give to these singular and lieautiful 
production* a considerable degree of perma¬ 
nence so that they may be used by engravers 
for working on. It is a curious fact that the 
vapors of mercury and of iodine attack the 

{ date differently;’ and I believe it will bo 
bund that vapors have some distinct rela¬ 
tion to the chemical or thermo-electrical 
state of the bodies upon which they are re¬ 
ceiver!. 

*' Moser ha* observed this, and attributes 
the phenomena to the colors of the rays, 
which he supposes to become latent in the 
vapor on it* passing from the solid into the 
more subtile form. I do not, however, think 
this explanation will agree w'ith the result* 
of experiments. I feel convinced that we 
have to d« with some thermic influence, and 
that it will eventually be found that, purely, 
some calorific excitement produces a molec¬ 
ular change, or that a thermo-electric ac¬ 
tion is induced which effect* some change in 
the polarities of the ultimate atoms of the 
solid. These are matter* which can only be 
decided hva seriesof well-conducted experi¬ 
ments; and, although the subject will not be 
laid aside hy me, I hope the few curious and 
certainly important facts which 1 have 
brought before you will elicit the attention 


of those whose leisure and well-known ex- 
pcrimenlul talents qualify them in the high¬ 
est degree for the interesting research into 
the action of those secret agent* which exert 
so powerful an influence over the laws of the 
material creation. 

“Although attention was called to the 
singular manner in which vapors disposed 
themselves on plates of glass and copper, 
by Dr. Draper, and about the same tune 
to the calorific powers of the solar spec¬ 
trum, by Sir John Hersche), and to the 
influence of heat artificially applied, by my¬ 
self, vet it is certainly due to M. Moser, of 
Kbnigsberg, to acknowledge him to be the 
first who ha» forciblv called the attention of 
the scientific world to an inquiry which 
promises to he as important in its results as 
the discovery of the electro-pile by Volta. 
As to the practical utility of this discovery, 
when we reflect on the astonishing progress 
made in the art of photography since Mr. 
Fox Talbot published his first process, what 
may we not expect from thermography, the 
first rude specimen* of which exhibit far 
greater perfection than the curly efforts of 
the sister art? As a subject of purely scien¬ 
tific interest, thermography promises to de¬ 
velop some of those secret influences which 
operate in the mysterious arrangements of 
the atomic constituents of matter, to -how 
us the road into the yet hidden reo csse - of 
Nature's works, and enable us to pierce the 
mist which at present envelop- some of the 
most striking phenomena wuich the pene¬ 
tration and industry of a few ‘chosen minds' 
have brought before our obscured visions. 
In connection with photography, it has made 
us acquainted with subtile agencies working 
slowly but surely, and indicuted physical 
powers l>evond those winch are already 
know'n to a*, which may possibly belong to 
u more exalted close of elements, or powers, 
to which light, heat, and electricity are sub¬ 
sidiary in the great phenomena of Nature.” 

Since the publication of Mr. Hunt on 
this process many experiments have been 
made which give it new interest and add 
some ste|»* to its progress toward practical 
application. From these ex|»eriiuents we 
select some of the most important by M. 
Niepce de Sl Victor: 

- l i* a P° n a plate heated in contact 

with boiling water, we place first an engrav- 
ing, then a sheet of paper impregnated first 
with nitrate of ailver and afterward with 
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chloride of gold, we obtain a violet-blue 
image of the blacks of the engraving. If 
the paper is only impregnated with the 
nitrate, the while* only of the engraving are 
reproduced in a bistre color. If we place a 
paper printed with large letter* between two 
plate* of glass and heat the whole to a tem¬ 
perature ju*t sufficient to slightly scorch the 
paper, upon removing the paper we find that 
the letter* have left their imprint upon the 
gla**. If upon this imprint we place a sheet 
of paper prepared with thesnltsof tdlver and 
gold, and warm the whole on a metal plate*, 
neated with boiling water, we obtain a new 
image, as if the sensitive paper had been 
placed upon the printed characters them¬ 
selves. An unvarnished positive photo¬ 
graphic image upon collodionizcd glass. 
Formed by reduced iodide of silver, has, 
under the influence of heat, printed on sen¬ 
sitized paper many consecutive images of the 
“ dark*, "t lie last proof being the sharpest and 
most vigorous. Some glazed tiles and porce¬ 
lain plates with black letter* or painted in 
various color*, and passed through the fur¬ 
nace without being enamelled, gave impres¬ 
sions ; but letters and designs covered with 
enamel gave none. Tissue* shaded with 
black and white, or with varied colors, im- 
reased their imagn* on *ca«itized paper; 
ut the image* were very variable. 

M Prepare two solution*, one of fused nitrate 
of silver, of the strength of 1 per cent., the 
other of chloride of gold of the same strength. 
Float a sheet of paper ujKin the silver solu¬ 
tion and dry it slowly, without scorching, 
before a fire; when dry pus* it through the 
solution of gold, floating the same situ* that 
wns placed on the silver solution; dry it 
again without the temperature attaining 
that of boiling water, because at till* tem¬ 
perature the paper Iwcomes discolored. To 
obtain an image on this paper, place an en¬ 
graving with it* back upon a plate of glass 
or metal warmed by boiling water, and lay 
the sensitized paper upon the engraved side, 
and cover it with a plate of glass about I of 
an inch thick; uj*on looking through this 
glass you will see the image appear in a few 
minutes. The image is clearest when the 
paper is very dry and not over-sensitive; if 
it aoes not become sufficiently distinct it may 
be strengthened by exposing'the sheet to the 
heat of a clear fire. If it be very vigorous, 
and stands out clearly from tfie ground 
slightly colored, it may be fixed by treating 


it with a solution of hyposulphite of soda. 
The paper sensitized with the double salt of 
silver and gold will not keep in the dark; it 
must be prepared as wanted, andnised imme¬ 
diately.” 

Thermometer. An instrument which de¬ 
termines and record* changes of temperature 
in the attmispherv, liquid*, gases, and -ub- 
stances. Various scale* of division of tem¬ 
perature are used, ami it is important to the 
photographer to be able to harmonize those 
in general use. The three principal scales 
an* those called Fahrenheit, used in America 
and Knglaud; centigrade, used in France; 
and Reaumur, used in a few other countries. 
Of these, Fahrenheit's scale is the most 
commonly used. To convert the centigrade 
scale to Fahrenheit, multiple the number 
given by 9, divide by 5. and add 32. To 
convert R&iuiimr to ’ Fahrenheit, multiply 
the number given by 9, divide by 4, and add 
82. To convert Fahrenheit to centigrade, 
subtract 32, multiply by 5, and divide by 9. 
To convert Fahrenheit to Reaumur, subtract 
32, multiply by 4, and divide by 9. To con¬ 
vert Reaumur to centigrade, multiply by 5, 
and divide by 4. To convert centigrade to 
Reaumur, multiply by 4. and divide by 5. 
The abbreviations generally used to denote 
these three scales are F., or Fahr., for Fahr¬ 
enheit; C., or Cent., for centigrade; and R. 
for Reaumur. 

Thiocarbamid-Hauff. This is a new 
preparation for use with the fixing-bath to 
prevent discoloration of the plate* or papers 
used. I)r. J. M. Eder rejiortH as follows: 

“ Thiocarbamid possesses the property 
(when added to the fixing-lmth) of preventing 
bromide of silver gelatine plates, a* well as 
chloride of silver gelatine plate* ami bromide 
of silver gelatine papers, from coloring the 
gelatine layer yellow, and prevent* the forma¬ 
tion of so-called green fog. 

4 ‘ The preparation consist* of white crystals 
and gives in water a colorless liquid. I find 
that it act* (in arid solutions) as a preventive 
against yellowish negatives. 

** I made a solution of 

Thiocarbamid. jo parts. 

<Tlrir Acid or Sulphuric Acid . to ** 

Water ...... ]OUO •• 

I immersed in thl* solution a pym negative 
strongly colored with green fog, and after a 
short time the ye!Jowkih-green color had dis¬ 
appeared. With amidol I was not able to 
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obtain negatives showing green fop:, and 
therefore could not make a trial. If the 'alt 

is added to the fixing-luith it prevents the 
formation of green foe with plate* and bro¬ 
mide of silver paper; but it must be observed 
that the bath should be arid. 

“ For fixing I found the following formula 
very useful : 

Water . 1000 part*. 

Flxlujt Soda . 200 •• 

Thiocarbamid .10-IS “ 

To this (solution is added fifty parts of bisul- 
phate of soda. 

“ I would observe that plate* as well as 
papers before fixing must be washed suffi¬ 
ciently so as to remove all traces of the 
developer. 

“ As the action of thiocarbamid in the fix¬ 
ing-bath is only of proportionately short du¬ 
ration, it is recommended to use un ordinary 
acid fixing-ltalh, which, as is known, will by 
itself prevent to a certain extent the forma¬ 
tion of green fog; and after the use of tills, 
if necessary, the above discoloring bath can 
be applied, ami this will become necessary, 
especially for certain kinds of bromide of 
silver gelatine paper.” 

Thiocarbanude. The compound salt tetra- 
tliiocarhamide-ammnnium, containing 4 
molecules of thiocarhaiuide and 1 molecule 
ammonium bromide, has been suggested as a 
means of reversing the negative image in 
development. (See Rerertal of t hr Image.) 

Thioainamine. A crystalline substance 
obtained by the addition of ammonia to pure 
oil of mustard, which is then filtered and 
evaporated. Suggested by Waterhouse as a 
means of reversing the negative image (ob¬ 
taining a positivej in development. (See 
Re renal of the Image.) 

Thiosulphates. Some acids contain sul¬ 
phur in place of oxygen. In recent times 
these acids are distinguished by the prefix 
thio i Greek for sulphur), so that we now- 
sneak of thioeutphuric instead of hy postil- 
pliurou* acid. So also, sodium hyposulphite 
is properly called todimn thin*u/jJmtr, lieing a 
salt of thiosulphuric acid, although the term 
hypo soda is still commonly used. Acids 
decompose ** hypo,” liberating free sulphur, 
which is injurious to photographic plates or 

E rints. Hence, ‘be hypo bath should always 
e kept neutral or slightly alkaline.— liar - 
riaon. jjk • 

(Sc* Appendix — Wafpoie.) 
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Time Exposures. Dry plates which have 
been exposed more than a fraction of a 
second (in contradistinction to instantaneous 
exi»oe*ures). 

Tin. Tin is a white metal possessing a 
silvery lustre; it is very malleable, but not 
*o ductile and tenacious as many other 
metals; it is soft, fuses at 442° F., and lias a 
specific gravity of 7.9. When tin is heated 
to whiteness it takes fire, bums with a white 
flame, and is converted into the protoxide of 
tin- Tin of commerce is nearly pure, con¬ 
taining, however, sometimes, traces of iron, 
copper, and arsenic; it is obtained from the 
native oxide by exposure to heat in combina¬ 
tion with charcoal. Its equivalent = 68. 

Tin, Chloride of. (See Muriate qf Tin.) 

Tin, Iodide of. A compound made by 
adding a solution of hvdriodate of potassa to 
a proto-salt of tin in solution. Or, heat to¬ 
gether 2 parts of granulated tiu and 5 parts of 
iodine. 

Tin, Oxide of. Protoxide of tin is made 
by precipitating u solution of chloride of tin 
by carbonate of potassa; well wash and dry 
at a heat of 11)6° F. unex|>osed to air. 7Vr- 
oxide is made by the action of nitric acid on 
metallic tin. Well wash the precipitate with 
water, and dry. Sesquituride i* made by mix- 
ing fresh moist hydrated peroxide of tfn with 
a solution of the neutral protochloride. 

Tincal. The name given to a variety of 
borax occurring naturally in Lndok und 
Great Thibet, in Asia. In a refined form 
tincal is sold as Indian borax. 

Tincture. The finer or more volatile parts 
of a substance separated bv a solvent, or an 
extract of a part of the substance of a body 
communicated to the solvent. A spirituoU' 
solution of such of the approximate princi¬ 
ples of vegetables and unimals as are soluble 
m mire alcohol or proof spirits. 

Tint. A color weakened bv admixture 
with white. 

Tinted Glass. (»la*s slightly colored with 
anv hue. 


Tithnotype. a process discovered bv Dr. 
Draper, of New \ork, for copying the sur¬ 
face or daguerrotypes in copper bv the elec¬ 
trotype, after it has been nxisl by gilding. 
Titlmotj pes may also be obtained by means 
of a coating of gelatine. 2. The copy in cop- 

E ^i.. e ..?. KUorrot n» so produced. These 
•autiful tithnotvpes are produced ill the 
following wav: The dagUcrrotype plate is 
carefully gilded, taking care that the film of 
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gold k neirhpr too thick nor too thin. The 

f jr-ripE-r tliieklH-s is- readily attained after :i 
Lit Si' practice. ThcplMo is then kept atjuv 
or tw-1 , in (but it may become entilined with 
si ir. The hack unci edges being varnished, 
copper i< tit hi' dcjH wiled upon it by the 
usual elect r> jtype process, the process occupy - 
ing from twelve to twenty hours. If the 
plate has la-un properly gilded, and the pro¬ 
cess conducted Hmec^sfiiUy, the tithnotvpe 
readily splits i irf the dnguvrrotyptr, The 

reader Will understand that wilt'll the pruCC*- 

succeeds the daguematype will be uninjured, 
and the- tithuotype a perfect copy of it- If 
any parti ini- are Win 1 or white, cir ficrth-tol- 
ored, they will be seen in the same color-' in 
the rithnotype; the intensity of light and 
shade i- ulsogh'eli with ni'eU racy .and. indeed, ' 
the ropy in all respects of the original. A 
great run vantage is also obtained in tin- re- 
vrnal that fak* 1 ? place ^ the right side of the 
tithnotvpe corresponds to the right side nf 
the original object, and ilir left to the Juft* 
In the dagucrroiype it is not so. There is no 
difficulty in obtaining from these lithno- 
types duplicate copies. An expert artkt run 
multiply them one from another. Mr. En- 
dirott. a lithographic artist of distinction, 
of Xew Yurt, was the first to make tln-se 
pictures* _ 

Tithonicity. The term proposed by Dr, 
Draper fur that property nf light which is 
the source of all photographic effeeb, and 
which in nuw universally known as actinism, 
(ice-'- Artim/fm.J 

Titles m Negatives anti Prints. The 

simplest way in which to title a print L- in 
write the name backward on the negative, 
using any opaque liquid, such us Indian ink, 
lor that pqqawe. It ihk is dime at a earner 
nf the negative where there k a shadow, the 
title will appear in white letters upon the 
print* Another way is to write the title on 
the paper before printing, using Indian ink 
for this sil+o. This ink will wiieh off in the 
after-treatment, and leave the title in white 
lettering. Another wav is to print tin- tiih-s. 
Oil “ French folio |xcL ,L clear paper covered 
with varukh and attach them to the plates. 

Tone, The harmonious relation of the 
colors ol a picture in light and shade. The 
term is often used to qualify, nr zvs syuouv- 
ijL'Ui- with eJrofA, ricAmem, and w/tfendor in 
pictures. It has been also more recently 
used to denote the character kite expression 
of a picture, as rlktingukhed by it.'' color. 


To Beat to a Froth. Tn whip albumen 
in a platter into a stiff foam with a broom 
or heater. 

To Clear. To render discolored silver 
baths clear again, by the addition (and agi¬ 
tation) of kaolin or permanganate of potash, 
flnrl -ubseqment filtration, 

Tn Desensitize. To make light-sensitive 
substances not sensitive to light, by certain 
addition* (fur instance, bromide of silver by 
bichromate of potash). 

To Oxidize, To emu bine o Tty gen wit] i a 
body. Many bodies oxidize of tEsemseJvt--, 
by toe oxygen in the air—for instance, alco¬ 
hol JLUil ether, which ben urn: l run-formed 
into noetic acid, sulphate of iron, which 
-lowly transforms into the brown-yellow fer¬ 
ric sulphate, cb;, 

To Set. To allow In n-t; causing a. gela¬ 
tine solution or film to thicken by cooling. 

Toluin. CjHjt'Hj* A component nfgaft- 
tar; Liquid, volatile, rwembUng benzene in 
-niell ami in other qualities. It k -oLuble in 
alcohol, ether, ana biralphorel of carbon. 
Used in the production of coloring matter, 
as also of rt-touching varnish* 

Tonga Finger-Protector* Bend a stout 
wire [thickness depending upon size of plate 
to be heldi into the shape of the Liter 
l’ (inverted), spreading 
the lower part of the Pm. 21S, 

prong? sis shown in the 
cut. Next, bond two 
thin ami llut pieces of 
metal sri that, when u 
plate k inserted be¬ 
tween the jams or feet 
of the H ' umgs," the sur- 
faco of tlie plate and 
that of the feet will 
coincide. Solder the 
sides of these feet to the 
end* of the wire, and 
having placed a plate 
in pusiuou, slip a stout 
band of rubber down until the tension is 
Hitrtttg enough to grasp the plate firmly* The 
readint!&s with which a plute c;m be lifted 
fur exaEuinatioii and placed in the devel¬ 
oper is self-evident on a glance at the cut. 

Toning- flic chemical coloration of tiie 
phot r>g nip hie positive proof Upon paper. 
1 ’his k elicited by the toning-balL The ten- 
denev of the toning proce-s is to darken the 
color of the print, iqgr tint or rotor being 
varied by the nature df tine toniug-huth ;ind 
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the method* of preparing the paper for the 
pressure-frame. Highly suited and sensitized 
paper usually gives darter pictures than those 
containing les* chloride of silver, and in the 
toning-buth the former will yield a block 
print under the same circumstances in which 
the latter give* u brown or sepia color. The 
same effect* are produced, in the first case, 
by sizing the paper with rice glue, and in 
the second, with gelatine, using in Isdh in¬ 
stances a silver solution of medium strength. 
The salts of gold in the toning-bath have a 
tendency to impart a bluish-black color to 
the print, which may be modified to a gray 
by tne addition of a salt of lead; or to a 
brown of any tint, from sepia to an amber, 
bv adding ammonia or carbonate of soda. 
Where the toning and fixing are effected 
separately, considerable allowance must be 
made in printing for hiss of strength and 
color in the fixing-bath. The darker the 
color required, the more the print should be 
“over-printed,” xcithin the boundt of perfect 
definition. When the toning and fixing 
baths are combined the “ over-printing ” 
should be slight, but in proportion to the 
strength of hyposulphite in toe bath. The 
color can also be modified hv soaking the 
print in a solution of common salt before 
toning. The age of the bath ha* considerable 
effect in strengthening the color, although 
it work* slower and renders the print more 
liable to fade; this last effect, however, can 
be remedied by frequent filtration. providi-d 
the gold is not exhausted and the toning en¬ 
tirely effected by the sulphuretting com¬ 
pound formed in the bath, (rice Tetrathion - 
ate.) Acetic acid added to the toning-bath 
produces the most beautiful black print*, but 
its addition ha* been altogether abandoned, 
from a supjsmition that it tends to the de¬ 
struction of the print, by forming tetra- 
thionato of soda, a very un-table salt; but 
experience ha* shown that this does not 
always take place and can be avoided by 
using proper proportions and not employing 
the bath for too long a time. Care in the use of 
all these substances must, of course, guide 
the photographer. 

In toning, the temperature of the bath 
should be strictly attended to. and it should 
be kept as near 70°, both winter and summer, 
a* possible. The manipulation* in toning 
are very simple, and as many prints can be 
toned at once as the bath will noat free from 
the bottom and from each other; but in 


putting them into the bath it is necessary 
to completely immerse them at once, and in 
such a manner a* to prevent the formation 
of bubbles upon the face of the print, 
otherwise *pota of a shade lighter than the 
pervading color will be produced. (For ton¬ 
ing transparencies see Traneparencie*.) For 
toning image* on opaque supjxirt-, such as 
paper, the formulae differ according to the 
nature of the sensitive surface used. (Jfee 
Index; Coloration of Photographic Print m; 
Fixing; Permanence, and Toning-Bath.) 

The following are some of the standard 
formula* advised in the various processes in 
common use: 


For Print* on Plain Silted Paper, 


Tungstate of Soda . 

Phcaphate of Soda . 

Bolling Water 

. 20 groins. 

. 20 grains. 

. 3 ounces. 

Dissolve and add: 


Gold Tcrchloride 

. 1 groin. 

Allow* to cool, and add: 


Water. 



Combined Toning and Firing Bath Tor Plain 
I\iper. 

, . . ounces. 

Hypo hoda . 6 •• 

Sulphocynnide of Ammonium . l ounce 
Sal. soL of Fotuh Alum .. 2 ounces 


Dissolve; place in this some scraps of gela- 
tino-chloriae paper for twenty-four hours; 
filter, and add: 

W iter . . , , , .6 ounces. 

Gold Tcrchloride . . . . Ugmlns. 

Ammonium Chloride . . . *) grains. 

Platinum Bath /or Plain Pti/>er. 
Platinum Perchlorlde . . . l rmln. 

, • • ■ ■ . .1* ounces. 

Carbonate of Potash, sufficient to neutralise. 

^ Formic Acid .... to 1 drachm. 

(See also Uranium.) 


Acetate Bath for AlbumenUed Btj*er. 


Chloride of Gold 
Acetate of Soda 
Iris til Led Water 


l grain. 
30 grains 
10 ounces. 


Neutralize the gold with a little chalk so¬ 
lution, allow* to settle and add to the acetate 
dissolved in the water. This bath work* 
best when old. 


Borax Bath. 

Borax 

Gold Chloride . 

Water 


70 grains. 
1 groin. 
20 ounces. 
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Tun rjxtate Bath. 

TtinastfiK; h 5T , * . 20 groin*. 

GoldChloride . * 1 K»la 

WAtBT , . * * . * , lU OQBrta- 


t'hhvuP of fbJeinui BafJf. 


Grid ChlorHc 
OilrLum CUTnridc 
Powdered t halt 
Water 


. 3 grains. 

r 2 ll 
r 1 teaspoonmi. 
. |4 ouneea. 


Thi- bath works best when not too fresh. 


The pcruumeHc’r of the picture is not be- 
Moved to bo im paired by the above process. 
Dr. 8tobn r of llerlin, recommends for the 
obtaining of brown times f.m brtimiJe paper 
it proeesa for re-development* For the first 
development he uses: 

A axiiiiin SulrhitQ , . lo istris. 

asn<i» : : : : i» « 

k. [^ihouuu. 1 nf F^cmh . . , as h ' 

I'lhEJlknl Water * . . . l» " 


phttuiirH Bath. 

PiaEinUiti Pspchlort do . - 1 linita, 

Water , , , * . . IS oqchms, 


Kcutmliie with potiiss-ium carbonate, and 
then add i drachm of formic acid. This bath 
h also suitable for plain salted paper** 


Formula fw 

Wtur 

Solium Acetate 
Sodium CliNiride 
Unmlmn Ni tmw * 
Cfoid (hutuido 


Blank Tw ir>. 

, . . 02 anneea. 

* . . O) tpaltii 

. to M 

* 4 J1 

* * . 4 “ 


Bicarbonate of Soda Bnlh, 

ChliMidv OtCoM ... * ljjralD- 

JHic-irN eni IC M SOda - - - ® gnOiis. 

DtstUkil Water . , . ■ 115 anno*. 


For use, mis 2n parts Nip. 1 with III pais*- 
No r 2„ and aiid 75 part- distilled water. The 
print is then bleached in a solution made up 
a- follows ; 

A. Salplvatr H>r Ooji]ier 1 f*H. 

DtftilJed Water . . < .WO parts* 

Ft. iVhtiL^ntnj iSttaulrle ... 1 part. 

DbtMfnl Water * * , ICO parts. 

There are mixed, ami the prints bleached 
therein, then thoroughly washed f after which 
they are rt-duveloped with the following: 

Soluiiau Sa. 1 . . * ,W parts. 

STiHi-HllHltL So. 2 . . r . 'Al 

DlsdUed WWer . . . . IKM ** 

Tuning is stopped by humemon Lu a bath 
of citric to:id, 1 to 100 of water. 


Thi, L bath gives warm tones. It should be 
used us &fHi-n as made. 

rruimi Tont* on Bromide Piprr., After de¬ 
velopment immcr&e in the following: 

IVASiiiin Tcrrie vanlde inot Fn- 
nsetaaids) . . * * 0 gmlns. 

Umrmstn 2dua(«- . . . . S 

GSucjia- ACflOc Arid . . . & dmcBim*. 

Water ,.,.*. 16 ounces. 

DL-ssolve the ferricyan Lfle m the water ami 
let -tan 1 1 a few minute*, add ibe acetic acid, 
then the uranium nitrate; filler if any pre¬ 
cipitate is* formed. 

This toning so Inti on will keep for almut 
three days—it may be iLscd to tone attoui 
twenty prints of almost any j!ub,"._ If any 
precipitate forms during the operation, filter 
it oft* as it will discolor the print. 

’ Thue to the desired color and wash in 
running neater far abort twenty-five minutes 
or until the prim Lh clear and. free from yel¬ 
low color, The secret of success lies in 
washing the prim tree from hypo and iron 
before toning. 

The toning solution acta slightly as urn in- 
leosifier, and the best success U attained 
with print- from (bin negatives. 


Formula for Print 4 tin i/cIJHUMK /toper, 

Chl'vrn-t.l:Ulu.L[u at Potassium . l c < gmin?. 
Otiic- Arid . * , * . t*0 “ 

Wim-T * . . , .35 [Hjneta, 

This bath should he mixed 43 Lours be¬ 
fore use. 

To Girt- (i Ttmt to Ferro-Pniwitite 

Print*. The print is was lied [U Water slightly 
acidulated with nitric add* It is then im¬ 
mersed in the following batli: 

(iurboDAte of 3o4a , * , . 2£) par& 

W mux . in “ 

until the disappearance of the Image and 
its rrapjiearutice with an orange tone. It Li 
then pu’sed into a, bath coiojuj^ed of 

Gallic Add * m rums:. 

Watsr . ...... 500 -* 

The image become* black. It i- then put 
in water acidulated with hydrochloric acid, 
ami afterward WiL-livd in ahuurLiuc water* 

Tbnifi'pBrtth* for O 1 U&dto- Chlornir I^iprr. 

War’Ll WftlCf * , _ . ., * IC00 oart*. 

I^siilewl CtuaUt . . , . * JJ 

SwtaUuu of Gold At 10 per cent* * SO 11 


( 
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Chloride of Gold .... IS grain*. 
Water . & ounces. 

Neutralize with lime-water, make up to 15 
ounce* with water. and add 2 drachm* chlo¬ 
ride of calcium. This stock solution should 
be diluted with ten times its bulk of water 
for use. 


red, but gradually turn to a warm red, and 
eventually to a brown. If they are removed 
whilst yet red the color, on drying, will be a 
splendid purple-brown. If they are allowed 
to get brown, the eventual color will In* an 
engraving black. The purity of the whites 
u wonderful, and /Acre u no tone of half-tone 
unit** the prate— it carried too far. 


Toning-Baths for Oelatino- Chloride Paper. 
When cold tone* are desired use a strong 
bath as given below; when warmer tones 
are desired dilute the bath with water: 

Gold Bath. 

Water . 61 ounce*. 

Saturated Solution of Borax . % ounce. 

Saturated Solution of Acetate of 

Soda . 1 drachm. 

Add gold in solution slowly; sufficient to 
tone (1 grain of gold will tone 20 to SO cabi¬ 
net print*). Now test with litmu»-papcr, 
and add curie acid (saturated solution) drop 
by drop to abnott neutralize the bath , keeping 
tame uighily alkaline. The borax anti ace- 
tutc of soda in above bath may be substituted 
w r ith 1 drachm of saturated solution of phos¬ 
phate of soda. 

Another. 

L Chloride of Gold .... 15 grains. 

Water . 10 ounces. 

2. Borax, saturated Solution. 

For Toning. 

Water . 20 ounces. 

No. 1 . 1 ounce. 

No. 2 sufficient to neutralize. 


Ckmbined Toning and Fixing Batfu. — Lieae- 
gang't Combinni toning-Bath: 


Water . 21 ounces. 

Hyposulphite of Soda . . 6 •* 

Sulphocyanidc of Ammonium . 1 ounce. 

Acetate of Soda .... lti ounces. 
Saturated Solution of Alum . 10 


Fill the bottle containing this solution 
with scraps of sensitized paper and leave it 
for a day. Then filter and add the follow¬ 
ing solution: 


Water . 

Chloride of Gold 
Chloride of Aluminium . 


6 ounces. 
15 (rains. 

» *• 


Burton m Combined Bath 
Hyposulphite 
Chloride of Gc 
Water 


! of Soda 
>’of Gold 


4 ounce* 
6 (rain*. 
1 pine 


The prints are put direct into this solu¬ 
tion dry. They instantly turn yellowish- 


IVolf’t Combined Bath for Aristo Piper. 


Water . . . . , 

Hypo Soda .... 
Snlphocyanlde of Ammonium 
Lead Acetate .... 
Lead Nitrate .... 
Gold Chloride (neutral) 


‘JO ounce*. 

4 M 

% ounce. 
Go grain*. 
«0 * 

4 •• 


The substances are to be dissolved in the 
order named, ami the bath allowed to clear 
and settle. Prints for this bath do not re¬ 
quire previous* washing, and if desired may 
he fixed separately in a hvpo bath of 10 per 
cent strength. 


tuning 


runny in wc ifarn. 


Chloride at Gold 
Phosphate „f Soda 
Sulphocyanidc of Ammonium 
Hyposulphite of Soda . 

W atcr 


1 grain. 

15 grains. 
25 •* 

2*0 « 

2 ounces. 


Dissolve the gold in a small quantity of water, 
and add it to the other solution. 


Toning with Palladium, Duohochois re¬ 
commends the following formula for silver 
prints: 


Palladium Chloride 
Sodium Chloride 
Distilled Water 


1 part. 
100 parts. 


If the solutionis not clear or a precipitate 
u formed, the liquid should be heated in a 
porcelain dish until clear. Ten part* of 
acetic acid and 400 parts of water are then 
added, when a yellow-brown solution is ob¬ 
tained, whieh tones the prints black as with 
platinum. The yellow tinge of the prints 
so tonid can be removed by immersion in a 
5 per cent solution of ammonia. 


Tuning tcitJi Indium. This metal give^ 
violet tones, |,ke those obtained bv the use 
of gold. Take 


Chloride of Tldium Imd iW 13 

wun • • * it/ tt — 

DUUlled Water * | P" 1 * 

Boil for two minutes, then add 400 ports of 
distilled water and 10 parts of acetic acid. 
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Toning with Qumium. Take 
Yellow Chloride of 0*mlom and 
Ammonium . 1 t* rt - 

Sodium Chloride .... 1 VO part. 
Sodium Succinate » . » . . A l** 1 *- 

Water. 1000 parta. 

Prints toned in this bath assume first a 
burnt-sienna tone, changing to an intense 
azure tint with pure whites. 

Toning with Aluminium. Take 


Aluminium Chloride 
Sodium Bicarbonate 
Water 


20 grains. 
85 “ 

12 ounce*. 


Dissolve, allow to staml a little time, and fil¬ 
ter; then add (at each toning) 1 grain chloride 
of gold for every sheet of paper to be toned. 

Toning with Uranium. (See Uranium.) 

Toning-Bath. The solution in which is 
effected the coloration of the photographic 
print before fixation. For maxing toning- 
baths the formulas are very numerous, and 
for each some peculiar quality is claimed. 
In all cases where hyposulphite is used in 
the toniug-bath, the gold mast be dissolved 
separately and poured into the other solu¬ 
tion, otherwise the gold will be precipitated. 
It mu<t also be rememliered that albumen 
and plain prints cannot be toned in the same 
bath with good results, or without endanger¬ 
ing their permanence. 

Toning and Washing Boom. Used by 
photographic printers for finishing positives. 

Flu 219. 


A is a dark curtain to raise and lower; ft. a 
second curtain for the same purpose; C, the 
shelf where the toning is done; ft, the sil¬ 
vering dish, and 1/ a place for the dish 
when not in use. E is where a kettle 
of |M»tnsh is kept for cleansing old plates; 
F, for the nitric acid tray; (f G, sinks; ff, 
shelf for toning-liottles; K, a rack with 
spring clips to hold pictures while draining; 
Z. a washing-tank with perforate! false 
Itottom: //, the waste-pipe. A stopcock, 
M, is adjusted after the tank becomes full so 
that it will permit the water to flow out 
as rapidly as it enters through the pipe, N. 
E P is an overflow pipe connecting with 
the waste-pipe, f/\ ft is the place lor the 
fixing-dish; .V, the place for the liottle of 
hypo solution; V is a door which leads into 
the drying-room. 

Touching-Out. Removing accidental spots 
or imperfections in the negatives or posi- 
1 tives. The tint for this purp**se should al¬ 
ways assimilate as nearlv as possible to that 
of the photograph. Many use India-iuk 
only for the purpose, without the slightest 
reference to the tone of the picture, and so 
render the defects as {talpable as ever, if not 
more so. A few of the mixtures which 
may be used for the purpose are as fol¬ 
lows : India-ink and madder brown; lake 
lamp-black, and indigo; sepia, indigo, and 
lake; burnt sienna, lake, indigo, and sepia; 
Vandyke brown and lake. For albumenized 
prints use a little irum-water 
with the color. The ]>encil 
must not be too full of color, 
ami the metlunl most successful 
is that of stippling with the 
pointofa small sable pencil. As 
it is very difficult to touch out 
dark spots in the positive, the 
transparent spots or stains in 
the negative should be touched 
out with opaque water color in 
order that they may print 
white in the positive. For 
this purpose we may use cad¬ 
mium yellow, which is best 
applied after varnishing, as 
there is no risk of injuring the 
film. 

Touroscope. An apparatus 
invented by Edward L. Wil¬ 
son for viewing lantern slides 
and other transparencies. It 
consists of a condensing lens 
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mid. a tube leading to the frame, A. In the 
rlciLn o r the luih-r the tnui.spnmu'ios ure 
placed. The effect of i-n Large in eJil i* pleas- . 
siiL r ]y secured in this way. Another slut at 


Fin. 30 l 



B la for larger pictures,-such so, are mounted 
in wooden warn i ■*. At (' there is ll receptacle 
for ghtAJV or gelatine films of various tint', 
whieh secure many pleasing efftrfeto the eye. 

Tracing Apparatus. Deigned by S. L 
Platt for tracing pictures tor crayon and 


Fie 2C1. 



other wort. The first Btep is to procure the 
enlarged sketches of the picture you propose 
to make, Thin do by means o"f the appa¬ 
ratus described below. Thin invention can 
he u*ed by any me for enlarging any object 
that can be attached to the top, which is to 


contain the picture, face down. Tin- ea* 
largement can be eii ade rtfany s iae, from S by 10 
to life-size. The letizij the movable Irani for 
fr.KriL<ri iig, clumps for holding the movable 
top, whit-li is adjured from the inride and 
govern-; the -ize of the abject ; and the rc- 
iteetor, to throw Min light on the object, will 
all be seen in the diagram; also, tin- table 
or stand upon which the paper or material 
upon which to draw the image :ls it is re¬ 
flected down, is placed. This ts a very unlh) 
instrument lor any gallery. 11 With it any 
card can be enlaijgni to ^ by 10 or larger, 
anil used to show the patron how he would 
appear In si large portrait, which might in* 
ducc him to have one made," 

Tragacanth. Byn,, Gtim dragon. A 
white gummy exudation from the .{tfmgtifuM 
|found in Persia and Syria. Soluble 
midily in hot water and alcohol* IVed as 
a mounuint ami posst-cring great adhesive- 
ness for this purpose-. 

Transfer Paper. Used in some nf the 
IiLo to-m eehunk ::l 1 processes, is paper with 
a g elatini zed surface (carbon tbsue) which 
inay lc sensitized and exposed under a iifga* 
live or drawing in the uaiiftl way. After 
development llic imago is “njllttl up" with 
suitable ink and transferred to the base of 
zinc or stone for sifter-treatment, recording 
b> the process employed. 

Transfers. Pxctures secured by ;r; . 3 1--- 
ferritig a positive image after treatment ujhui 
a temporary support to iis filial support, the 
picture being generally, but not alwava, re* 
versed during the process. Transfer^ may 
be mo-t easily obtained by the collodion, 
carbon, and L_ tranFferrotviw■'method. 

Transferring "Arista” Prints. A brunt 
any of tin- collodion papers can be printed, 
hini'd, and fixed as usual, imd then when 
Jroppd into boiling water the film will |>eel 
the paper within a couple of minutes. 
For same purpose^ it ran at once be placed 
on its support, and the operation L- com- 
pleted; but in the case ■ ■ r’ watch-erystats, or 
where the support Ls to give the background 
tint,, it is tiecessarj- to rub off I he paper 
coating which adheres to the collodion, 
rb[s can be done by first Laying the print 
face down cm a gins- and then rubbing it 
gently with a cult of cotton wetted with hot 
wiLter; this treatment brings the print as 
clear as a wet-plate transparency, and it can 
now lie transferred to any surface, ft is 
Sound best, however, to coLit the support 
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with a comparatively strong substratum of 
gelatine, and allow it*to dry ; then when the 
transfer is to be made the prepared support 
is slipped into clean water under the cleaned 
print; this allows the substratum to soak up 
as much water as it will, and if air-bubbles 
are pressed out from under the print then* 
is perfect contact between the nlm and its 
support. With careful manipulation gela- 
tino-chloride prints may be similarly trans¬ 
ferred, the gentle application of steam to the 
back of the print upon the temporary sup¬ 
port taking the place of immersion in hot 
water. 

Transferring Collodion. The process for 
detaching the collodion positive from the 
glass plate and fixing it upon some other 
substance. Many methods are given to effect 
this: 

1. To 1 ounce of alcohol add 10 drops of 
nitric acid. Tour this mixture on and off 
the picture till the film begins to loosen; 
also wash the surface to which the picture is 
to be transferred, until it is slightly softened. 
Now lay the latter carefully on the gloss, 
pressing out air-bubhles,and place the whole 
under pressure, of m few pouml*' weight, for 
an hour or two. At the end of this time 
the leather, paper, or other substance tuny 
be taken from the glass, and the picture wifi 
be found to adhere j»erfectly. 

2. Take of India-rubber* 1 ounce and dis¬ 
solve it in 2 ounces of camphene. Take 3 
ounces of asphaltum and dissolve, by gentle 
heat, in 6 ounces of turpentine and 8 ounces 
of boiled oil; when it is all dissolved add 
the dissolved rubber. After letting it stand 
for a few days to settle, decant into a flat 
dish and float your paper upon it, hanging 
up by a comer to dry. Repeat the process 
until you have a smooth surface. If the 
solution is too thick add turpentine and 
boiled oil in the ratio of 6 of the one to 8 of 
the other. Keep the paper free from dust 
and it will keep any length of time. After 
taking your picture and drying it, pour on 
alcohol slightly acidified with nitnc acid, 
then coat your paper in the same way; 
drain off into a bottle for future use. Then, 
with the plate in one hand and the paper in 
the other, dip in clear, soft water several 
time*, after which lay the plate on the table, 
collodion side up, and put your paper upon 
it, rubbing it gently to free it from air-bub¬ 
bles and superfluous fluid ; when smooth it 
is ready to be taken from the plate. Dry 

26 


and inonnt. Thick collodion is better for 
transferring than thin. 

3. Dissolve shellac in boiling water with 
a little borax; grind some lampblack with 
it; coat the positive smoothly (using a cainel’s- 
hair brush) and allow it to ary. Then coat 
a piece of paj>er of the required size with 
the same mixture, and while wet place it on 
the positive, rubbing it firmly to prevent 
hubbies. Let it dry thoroughly, then im¬ 
merse it in water for a few minutes, and the 
whole of the film will leave the glass. The 
formula for the above mixture is: Shellac, 
4 drachms; borax, 1 drachin ; boiling water, 
4 ounces. 

4. Half fill a bottle with heuzole, and fill 
it up with shreds of gutta-percha; then 
place the bottle in hot water until the w hole 
of the gutta-percha Is dissolved, and put it 
by to settle. When settled pour off the 
clear part into another bottle. When re¬ 
quired for use, the bottle should be placed 
in warm water. The positive having been 
varnished some time previously, should be 
placed on a levelling stand, and sufficient of 
the gutta-percha poured on to cover it well 
up to the edges; this should be allowed to 
remain on a few minutes to set partially, 
and the glass should then be tilted very 
gradually to allow the surplus solution to 
flow hack into the bottle; then hold the back 
of the glass to the fire until the gutta-percha 
has set. It will be better not to proceed 
with the transfer until the next day. Having 
cut some black paper rather larger than the 
positive, place it on a board and cover it 
well by means of a broad flat brush, with 
thick gum-water into which has been put a 
small quantity of spirits of wine to prevent 
its turning acid; then put the glass with the 
positive into cold water, and allow it to re¬ 
main until you find by lifting one corner of 
the collodion film that it will separate easily 
from the glass. Now carefully remove the 
moisture with blotting-paper. The gum side 
of the black paper must then be gradually 
lowered on to the positive, commencing at 
the lower end, and smoothing the paper as 
it falls with the finger. When dry, by lifting 
ono end of the paper it will bring away 
the collodion film with it, and, if carefully 
done, perfectly smooth and free from air- 
bubbles. 

5. First take a negative picture in the 
ordinary way; back this picture with plaster 
of Paris, mixed into a paste, just such as 
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will flow easily, nnd p"ur on to the Collo¬ 
dion surface. Over the plaster apply n piece 
of mu-din, or oilier ojfen fabric, and then 
pour opi won. 1 plaster, and so on until the 
required thickness is obtained. When you 
wl-Ii to remove the gloss from the picture, 
coat the glass with a thin solution of gum 
before applying the collodion, which allow 
todrv: fitter tiding the negative and putting 
on the plaster, «jah the‘picture in warm 
water, which dissolve* the gum and leaves 
the picture im the piaster. When dry the 
picture lift' a shining appearance, nod to re¬ 
move this wash the surface with pure ether. 
To render the picture more suitable for col¬ 
oring, the [duster in saturnted with sperma¬ 
ceti or wax, To strengthen the plaster it is 
cemented hy sheHue to mill-board or other 
sii (table *□ bsta nee, 

h. Make n solution of gelatine, 4 parte; 
water, ICO parts; pour it white warm into a 
warm dish; float your paper upon this for 
about two minutes, or until the paper has 
become quite flat upon the Mlution : then 
hang it up hy one corner to dry. Plongn 
the picture to be transferred into a dish of 
water, then take a sheet of the gelatine pa|wr 
of the size of the glasH. and Wt it on the 
water which covers the collodion plate ; then 
ns soon as the paper haa become quite fiat, 
lift itp the pi me in such a manner that the 
floating sheet shall lie removed, leaving the 
latter in perfect cnjiteet with the collodion 
film, Sow drain away the superflnoil¬ 
liquid as completely sis possible, and leave 
the whole >m a level place to dry* For a 
varnished picture add about 4 percent, of 
alcohol to the water. When dry mate an 
incision in its surface ell around and close 
to the edges of the gloss: it ha then ixn- 
menwil in a shallow dish of water to render 
the gelatine pliable. After a quarter ot nil 
hour you may detach the paper and film 
front the gift'.-’ by beginning at nine comer 
ami gentry raising it gradually. It the 
til in iloes not separate freely allow it to soak 
until Et does. Finally press the transfer 
between shifts of blotting-paper and let it 
drv. 

7^ Pniiir over the collodion film a varnish 
cnmpwd of 1 ounce of pure gum mastic 
djssiilVi.• I in * fluidoULures of alcohol, and il 
drachm- of poppy oil added;thegl*sa being 
then placed in a horizontal position, ft piece 
of thin paper cut a little smaller than the 
glass is saturated, hy means of a fine brush, 


with the same varniali and at once placed 
carefully in contact with th« collodion film, 
so as to exclude every particle of air, and 
tlic whole allowed to become dry by evapo¬ 
ration of the spirit, When dry place the 
glass! in a dUh uf water, paper side up, until 
| the film begins to separate from the glass, 
when it is gently and carefully drawn sway* 
am I d riftd a* cl i Pfctel fi >r ti, (Bee al so f f« rtn- 
Ftrrh (I.) 

Transferring Flints* Tote any print 
produced on paper, atid treatita surface with 
three cm Hits of collodion. When this is set 
and hard the paper in washed off, when the 
ink or color wil] lie found flnidv attached to 
the film of collodion* To effect this opera¬ 
tion perfectly, the print should Im first 
stretched upon a board and receive tbs coots 
of albumen, then put into water to rotten it, 
when it eh:; v b easily rubbed off, leaving the 
design firmly fixed ujmui a transparent coat 
of collodion, which is then a lie wed to dry' 
mid afterward It to be varnished with a thin 
coat of transparent varnish, The collodion 
may be rendered tough and transparent by 
adding about A per cent, of castor oil and the 
flame amount of Canada balsam to it, and 
boiling them together in a close vessel until 
they are thoroughly incorporated. Tb@ 
printed film of collodion is now ready for 
EiintinliiLg upon glass* This is done hy placing 
it between two plates, pressing them close 
together, and come pi ting their edges by part¬ 
ing a strip of paper around them. These 
transfers may be used for magic-lantern 
- ; ■ t lor i won mental windows, 

_ Transfer Roller* A Little instrument 
simi tar to the bIntt Eng rolIf r of the conn c ing¬ 
room, covered either with blotting-paper or 
India-rubber; the latter T however, is best for 
transfer purp^-s. To use it pass it backward 
arid forward with suitable pressure over 
the back of the picture laid upon the transfer 
block or other substance until the adhesion 
is I'Omplpte, 

Trans ferrotype. The name given to tm 
insoluble film of gclntino-brouiinc p i^bIh Emi 
atlixcd to a temporary support of paper hy a 
substratum of soluble gelatine. These flfnia 
are obtainable commercially* They are 
treated precisely a* bromide paper m treated* 
but may be toned when transferred. To 
transfer such Hint*, squeegee after toning ■ • t •. , 
on a rigid support, allow to dry under pres- 
smnqtbun pour on hot water till the paper 
backing may be separated from the film* 
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Transfer Varnish. Take drachm of 
borax. 8 drachms of fine orange shellac, 
nut them into a jar, and pour } gill of 
hoiling water on them; stir until dissolved ; 
bottle off for use, and color with lamp-black, 
or any other desirable color, when wanted, 
low* as directed in “ 3,” in article on 7Va»j»- 
ferriny Collodion, 

Another. Dissolve 1 ounce of gum mas¬ 
tic in 8 tluidounces of alcohol, and add 2 
drachms of (K>ppv oil. For use see “ 7,” 
article on TmtufJ erring Cbllotlion. 

Translucent Paper i Glass-Paper). A 
fine satin paper, saturated with paraffin, and 
used for corering the glass of sty- and side¬ 
lights, in order to obtain a softer effect. 

Translucme. A commercial preparation 
consisting of an oily lubricant; used for 
oiling or making film negatives transparent. 

Transmit. To send from; to suffer to pass 
through, as light is transmitted from the sun: 
or passed through gla«*. 

Transparencies. Positive image* on glass, 
opal, mica, or gelatine films are justly re¬ 
garded as the most beautiful of nil photo¬ 
graphic pictures. They are used chiefly for 
decoration, and for projection in an enlarged 
sixe by the optical Lantern. Those made for 
the latter purpose are generally known as 
lantern slides. For their production any 
process by which pictures on glass mav be 
secured is available, such as the wet collodion, 
collodio-bromide, albumen, carbon, trans- 
ferrotype, gelatino-chlnridc, and gelatine 
dry-plate processes. The latter is that most 
commonly used. A full rbmml of these 
various methods may be consulted in Prin¬ 
gle's /stuffrn .S tula htj Pftotrx/raphie Methods, 
or Hepwortli's /iotil of the Isuktern. Emul¬ 
sions giving excellent transparencies may be 
gathered from the formula* under Emu hum*, 
and throughout this work. For the produc¬ 
tion of transjinrencies by the gelatino-bro- 
mide process, good negatives with fairly 
strong density and contrast, freedom from 
"tain or fog in the shadow*, are essential. 
The plates used should be somewhat slower 
than those ordinarily used in photographic 
work; specially prepared “transparency” 
plates mav-be obtained commercially. Very 
much depend* upon the tone of the image 
secured, and this is dependent upon the ex¬ 
posure and developing or toning process 
employed. \\ here special plates are used 
the best results mav no obtained by closely 
following the formula* sent out by the manu- 


facturer. A few standard fortnulte for the 
development of transparencies and lantern 
slides are given as reliable in practice: 


Chrhutf» Formula. 


A. Distilled Water 

Sulphite of Soda (cryst.) 
Kikouagen 
Hydruquinone . 

W atcr to make . 


20 ounces. 

4 *• 

330 «rai us. 
190 " 

32 ounces. 


1 • B. Distilled Water. . . 

Carbonate of Potash 
Carbonate of Soda (cryst.) 
Water to make . 


20 ounce*. 
2 •* 

2 * 

32 ounces. 


For full ex{xwures take 1 ounce of A, f 
ounce of B, 4 ounce* of water, and 2 drops of 
a 10 per cent, solution of bromide of [*>taa- 
siutu to each ounce of developer. 


Pgro and Ammonia . 


A. Pyrogaliol .... 

PoumIc Mcta-blsulphitc 
Water. 

B. Liquor Ammoniac 0.830. 

Ammonium Bromide . 
Water. 


40 grains. 

120 “ 

20 ounce*. 
2S drachma, 
■to grains. 

10 ounce*. 


For use, mix equal parts of A and B. 


Hydroquinone Drre/oprr. 


Water . . . 

Hjrdroquinone . 
Sodium Sulphite 
Citric Acid 


1000 parts. 
IS •• 

60 *• 

3 •• 


After development with the above formula, 
the transparency may be toned in any com¬ 
bined bath used for gelatino-chloridc paper. 


Eikonogen Developer. 


Sulphite of Soda (cryrt.) . 
Carbonate of Sod* (cryst.) 
Bkr.noeen . . . . 

Distilled Water .... 


s ounces. 

3 •• 

1 ounce. 
80 ounces. 


Amidol Developer. 

ounces. 

Distilled Water .... iju >* 

Amidol . •> drachms. 

One grain of potassium bromide to each 
ounce of developer may be used, if required, 
as a restrainer. 


Mefol Developer. 


A. Water . 

Sodium Sulphite . 
MctoJ . . . 

B. Soda . . . 

Water . . . 


100 parts. 
10 •• 

1 pan. 

1 part. 
10 parts. 


For use take equal parte A and B; using 
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a Few tlmfi* potHssittin bromide as rcstmnor 
if r^uired. 

Transparencies : Tinting in Monochrome) , 

WllI 1 give-- the following method: After de- 
vi'lqpiuL'nt, fixation, and washing of Ihq 
tram?pare jk 1 y in the u^ual way, immerse the 
plate for one minute in 

Sulphite of S&l* . , . louuee. 

iJtilphuTSe Acid . I^drachte, 

Water.Simncaa. 

Wash siid drain, and apply the following: 


Cranium S'! Erato , , Ifi^raf™, 

EHwd Waeci . 2 ounces. 

Methyl AkotK* - 54 ounce. 

Tn which add* from time U> time, according 
to the tint required, « few drops of 

pemcvasSiieorrcHlHAh . . 15 grain*. 

Dt*OU*d Water . 1 ounce, 

Thi' action of this is very quiet; finst brown- 
hlack tones appear, then cnKohte, reddish- 
brown, taway-yellaw or orange. The toning 
cun be stopped at any desired point by ivash¬ 
ing. or obliterated altogether hy dipping an 
a solution of ammonia. 

Another formula for the toning of trails- 
parenciea with uranium nitrate is given 
under f-Vnunoa. With transparencies de¬ 
veloped with fernOU? oxalate, varied tints 
am he obtained by modifying the uranium 
bath. 

Transparencies by the Wet Collodion 
Process. Mr. A. F, Higgins has had success 
with the subjoined (brcnulce- Fur cleaning 
the gla. 44 platen use: 


Anvcpi i- lL u, o.s? 
fc’rrach Gnlt 
Tripoli 


1 ounce. 

;J ilniL-titiiS. 
, 2 *' 


Ihfroxyiif* for the ihlimhon. 

Snlphertfl Acid .leammcnctal) . ecrutcc*. 
Dried PotiLw^cn tilurata (pan) . 2 rl 

Wawi ...... 1 tmiiiie. 

pTcjattil CotnjQ-w-ool . . S# grata*. 


Sensitising Bath. 

Hitrate or Sllrtr .... Heanca. 
DHtilled Water . . . . fi tranct*. 
ItHliiJe of Potassium . . . # grains. 

Tate one and a half ounces of the water, and 
dissolve the silver in it, and the iodide. 
Shake well, and then add tbn remaining 
water; filter and test for acidify. Should 
the hath hu Very acid, add turbooato of soda 
to produce a precipitate, and then render 
slightly acid wiEli pure nitric acid. 

Dwfajiinfj Bath. 

M 1. AOB»st(HiilttaleAfIm grains. 

t'iladaJ Acetic Add . . "£> inlnlmi 

Water.1 ounce. 

Alcohol .... qUAUU iiME 

Uo, Z PmSfthta Ad4 , . 3 jcralm 

Citric Add . . . 1 grain. 

Water ..... I ounce. 


Fix as usual with cyanide of potassium. 

If, after fixing, the plate lacks density, it 
may hq intensified by flooding it with :i solu¬ 
tion compand of 


Fyro . 

lilsclai Acetic Add 
Water 


. 3 gralcuL 
„ l drachm. 
. 1 oUrvcri, 


To which is added a few drop of a iliirty- 
grjirn solution "1 nitrate of silver. Wet- 
plate trau 4 partneies may he t>jned by fi ood- 
mg them with a wade solution of chloride of 
gold und chloride of potassium, but most 
jieople prefer bichloride of platinum, which 
must he neutratixed, finst with carbonate of 
potassium, ami then rendered -lightly acid 
with nitric add. 

jl/nj mtinff- ptijtf- for I suits ru Slidw. For 
attaching lantern-slide bindings to the glass, 
nothing is better than hi chroma tod paste, 
which is used for attaching paper to gl:is* in 
the i ll- iJ l'.i i;ti ! j r .■ ofold i ri*■ litstntmenLi, and 
which is .i iinot useful ijastt- for many pur¬ 
poses in damp climate-'. It h made os Hd- 

1 1HVS I 


Pfain CbfAjffirja. 

Alcobrtl .2H own 

Rulpbiiiie Ether , , , & ‘ ‘ 

PyrwXJ'llEl, M »bcr«i . . . fiO ^nUns. 

Tbir when dL-udved k allowed to stand 
jiml deposit any insoluble malter. The clear 
mi|iernatjiLnt liquid is now iodixed by the ad- 
dition of iodides !iud bromides, a*: 

Anra>ntj|am lodlils; ... 4 ^rralris. 

0 'id IJ1LL j IJ T-l Iifr>ialOC . . , KTlklJl, 

ColLc4lnU ... ,1 yUTSDC. 


PT £ rH f ..... 2 t£flJ5p£l£lDfu!fl. 

W Qlcr . , , , ,4 ci3 nee?. 
KicLmmiktorirfotAsti . SEjalnt 

The flour niu.-t be rubbed to a smooth 
paate witli the water, then placed.ina^auce- 
P#p over the fire ami kept stirred until it 
hoik. Add the bichromate slowly, stirring 
aft the time; then stand to cagd, 

Thi 4 pEL-te miM 1 k i kept ill the dark, and 
u?eil ils soon ets pi^aible. Boak the paper in 
it, und attach to the glass, then place in. 
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direct sunlight for a day. Thin sots up a 
chemical change in the bichromate, and 
renders the paste insoluble. Mask* for 
binding slides can be obtained commer¬ 
cially, or cut from blue-black needle-paper 
to suit the character of the slides. Trans¬ 
parencies for decoration are usually coated 
with crystal or inatt varnish, and protected 
by a cover-glass behind the film side, or 
mounted with a ground-glass plate, the two 
plates being either bound similar to lantern 
slides or encased in a light metal frame de¬ 
vised for this purpose and obtainable at the 
stores. For directions as to coloring lantern 
slides and transparencies, the reader is re¬ 
ferred to Hepworth's Book of the iMntmi, 
where full particulars are given. (For de¬ 
tails regarding ttcrcotcopic tntn*parenciet, see 
Stertotcopie Picturet.) 

Transparencies Wet-plate positives for 
reproduction. These should render an 
image as transparent as possible, forall half¬ 
tone is dependent upon this quality. In 
the half-tone connate the only value of the 
picture for reproduction. 

Examine the film with a microscope and 
you will find that the coarser the grain the 
more gradation of color can be seen through 
the image, and to secure this employ such u 
developer as will produce this effect, while 
causing as white a deposit of silver as jkm- 
sible. 

Make the hath of silver nitrate, 65 
grammes; water, l litre. (A gramme is 
15.432 grains; a litre is 1.135 quarts.) Add 
silver iodide (l of a gramme of potassium 
iodide to 1 litre of water, and re-crystallized 
silver nitrate, 80 grammes) slightly acid with 
nitric acid. 

Derelotxr. Many use pyro. hut the results 
secured by the beautiful white deposit given 
by the ferrous nitrate will commend the fol¬ 
lowing formula : 

Ferrous Nitrate . , . . 7 Risuna 

Forum* Sulphate . . . . s •• 

Nitric Add (L 45 1 .... 1J5C.C. 

Alcohol . q. a. 

Water ...... l Utro. 

If now the trial plate shows a deposit too 
granular, modify agreeably by adding more 
ferrous tmlphntr. 

The water for the pyroxylin should be 6° 
F. below that for negative work, and the 
acid* u'tnk, equal part* of sulphuric and 
nitric acid* being used with a* much cooled 
water as they will bear without dissolving 


the cotton-wool. This collodion should con¬ 
tain more ether than alcohol when such 
pyroxylin is employed. 

Ether (0.725). 400 e.c. 

Alcohol ...... 300 C-C. 

Pyroxylin.10 grammes. 

Now add to this plain collodion 

Ammonium Iodide ... 7 grammes. 

Ckdmlom Bromide . . . 1.5 

It may be well to omit half the alcohol 
given abwve and dissolve the iodide and bro¬ 
mide in it, adding some when needed for use. 
For densitv put in enough tincture of iodine 
to give a skerry color. I*on't push develop- 
mmt far. 

The plate should by transmitted light look 
under-ejrpoeed. If on glass, back it up with 
black velvet or suitable black varnish. 

Fix with potassium cyanide,30 grammes; 
water, 500 c.c. Remember that hydrocyanic 
gas is evolved. Wash, troth. 

Given a fine positive, what further can bo 
done to improve it? Upon the negative 
vou dealt with all imperfections possible by 
Lambertype method. Such colors us were 
rendered fighter than should be, can now be 
given true value. Cuat the hack with matt 
varnish. Deepen all the shadow* as you 
cleared up all the lights on the negative. 
Strengthen with a jn*ncil all the weak details. 
Take a print ami compare with the faulty 
first one. Make now a new negative, which 
varnish and place in an envelope for the re¬ 
production of the desired picture. Any 
etcher who has taste, skill, and {tatience to 
try these methods, will find the result* repay 
him a hundred-fold. 

If a work of art is to he reproduced, you 
must oerr-time a Carbutt B 16 sen*, or slower 
plate, and much under-tlerefop, so that the 
extreme density only stands for half-tones. 
A ou cannot succeed otherwise in getting such 
a print as you should have. Coat the liack 
with matt varnish and w ith plumbago ; in¬ 
tensify all the fights. In sloes the greatest 
failures are observable. 

If out of doors, al ways expose a second ortho- 
chromatic plate for the cloud* to accompany 
the view. The cloud* should be an aerial echo 
of the picture. Orthochromatic films are very 
useful for cloud work, as vou can u*e rack title 
as needed Dilute developer freely; expose 
very quickly. Reduce your pyro to half- 
strength, and sal soda at least five-eighths 
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its strength in summer. If water is in the 1 
view, print the clouds first and turn the film 
over and print in the water not so strongly. 
Tlie reflections when the landscape is printed 
over will gladden your eyes. 

There should be* ripples on the water at the 
moment of exposure on a landscape; if uot, 
to*.* in a large stone. It is not artistic to ex¬ 
hibit water so lacking in wetness that one 
can hardly tell which side up is right for 
the view. For a fair-weather scene, breath¬ 
ing quiet and peace, choose stratus clouds. 
For warmth and brightness, cumulus clouds 
of summer. Do not print too deeplv; let 
them, go liack in fixing the print. l3k> not 
develop them for vigor and contrast. Cover 
with much tissue and print slowly in diffused 

When you doctor the negatives remember 
to be sparing of white. Cirrus or piled-up 
cumulus should not be white in the picture. 
It is an excellent plan to fasten the printing- 
frame to a board eus{»cndcd by a string, and 
keep it twisting while printing in the shade. 
Exert yourself to secure a good sky in each 
view. Remove one lens of the combination 
and double your focus, and lessen your angle 
of view for the sky. Back all cloud plates. 
— C. AthUigh iSwnr. 

Transparency. In art, that property of 
the shades in a picture which represents the 
permeability of light through the natural 
shadows; a picture on any t rans|>arent media. 
Then 1 is no quality in a picture so necessary 
to its beauty and truthfulness to Nature as 
transparency, particularly in the shadows, 
and it is the loss of this transparency which 
has keen the main (joint of condemnation of 
the photographic proof in the minds of all 
true artists. Who has not admired the bril¬ 
liant velvety tones of a proof seen through 
thr medium of water? “Then it is that wo 
can appreciate the delicacv of the details 
and the softness of the shadows; but unfor¬ 
tunately the water acts only as a delusive 
mirage, and the proofs once dry lose n great 
portion of their brilliancy” by the loss of 
their transparency. This transparency of 
the shadows it should be the aim of every 
photographer to preserve, as upou it de¬ 
pends the truthfulness and beauty of the 
photograph. The remedy for its lose appears 
to be in the vigor of the negative and the 
proper preparation of the (taper. On this 
subject L’AbW Dupratz thus writes: 

“ It is well known that when a solution of I 


alkaline chloride is combined with another 
solution of acetate of silver, there arises a 
mutual decomposition of the two salts on 
the one hand, and on the other, u formation 
of a soluble acetate having as a base that 
of the chloride employed. The atomic 
composition of the substance indicates the 
formulas according to which the mixture is 
to be made in order to induce perfect decom¬ 
position. These proportions, in chemistry 
rigorously exact, are much less so in pho¬ 
tography, as we shall hereafter explain. 
Notwithstanding the divers degrees of affin¬ 
ity of the chlorine for the bases, it may be 
admitted that, in a photographic point of 
view, the alkaline chlorides are all equally 
efficacious for the decomposition of acetate 
of silver. Complete indifference as to choice 
seems to be attended with no detrimental con¬ 
sequence, and if, in practice, wane photog¬ 
raphers use chloride of ammonia, it is be¬ 
cause it is less capable than the others of 
absorbing the moisture of the air. Special 
works <>n photography give all the propor¬ 
tions of alkaline salt and acetate of silver 
which are to enter the prelimi na ry baths for 
(>»sitiye papers. They also indicate the 
duration of the different immersions. By 
following these data, we sometimes obtain 

C rfect results, but at others such as often 
ive much to be desired. Whence arise 
these varieties in an operation which appears 
so simple? We have cause to believe that 
the inferior proofs are given by paper con¬ 
taining chloride of silver, and that the *upe- 
rtority of the others is owing to an excess of 
acetate of silver. To convince ourselves, let 
us examine the respective rules of the two 
aalta in the formation of the photographic 
picture. The first thing that strikes us is 
that the action of the light being exercised 
on compound* oi different degrees of im¬ 
pressibility, two distinct effects should 
regoJt The action on the chloride of silver 
» relatively much more prompt and stronger 
than on the acetate. The first becomes, in 
a space of time more or less considerable, 
completely black, while during the same 
time, the second can only reach a more or 
less deep fawn color. The union of th«*se 
two tints seems to us necessary to a complete 
result, but as this commonlv takes place 
under certain conditions, we’ will indicate 
the precautions proper to attain it under all 
circumstances. 

Let us first show how these two tints 
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united are to produce the transparent effects 
in question. To be more intelligible we 
will draw a comparison. The painter with 
his devices for obtaining hi* beautiful truns- 
jwirent effect*, seems to hint to the photog¬ 
rapher a course analogous to that billowed 
by himself. The painter has his resource 
in his varnishes; the photographer too has 
hi* different degrees of depth in tone, one 
deep and opaque, given bv the chloride of 
silver deeply blackened bv tiie light; ano t h e r, 
much more clear notwithstanding it* depth. 
The first is superficial, the other may pene¬ 
trate the paper to a greater depth; the latter 
support* the other, which, in spite of its 
greater opacity, veil* it completely only in 
the darker shades. In the mean tint*, the 
fawn tint of the acetate of silver preserves 
it* entire power of eoloration; it may be 
observed, moreover, that the ulterior washes 
exert on it but a comparatively feeble de¬ 
structive action. If this be the course of 
things, it may be conceived that the slight 
contrast of these two superposed tints should 
strangely contribute to the general harmony 
of the proof, and assure to it transparency 
and brilliancy. 

“ Now what are the condition* under which 
we are to work, to obtain uniformly the two 
coatings of silver? A* regaril* thi* matter, 
we do not think it possible to proceed with 
any fixed proportion*. The matter before 
us* as the reader will liave apprehended, is 
not mechanical labor, bur rather the appre¬ 
ciating judgment of the mind which i* not 
to he restrained within any fixed and infran¬ 
gible boundaries, the nature of which it is 
always possible to express in a very few 
won!*. NVe will admit in principle, there¬ 
fore, that to obtain a good positive |«a|*er, it 
should be coated, in the first place, with a 
very minute film of alkaline chloride , and in 
the second place, with a proportionately very 
thick film of acetite of silver. To produce 
these two effects, we have several mutters 
serving a* guides. First, the duration of 
the immersion in the two successive hath*, 
the degree of concentration of these two 
bath*, the thickness of the paper, the strength 
of it* sizing, and its degree of permeability; 
neither should the question ot temperature 
be neglected, and the fact of the bath* be¬ 
coming weak by use should lie borne in mind. 
While the silver hath Is gradually growing 
weaker, it becomes charged, moreover, with 
a rather noticeable quantity of alkaline ace¬ 


tate, a neutral salt, it is true, hut which, by 
mechanically interposing between the mole¬ 
cule* of chloride of silver deposited on the 
paper, ha* yet a most disastrous effect, as a 
paj»er thus prepared gives only weak ashy 
proof*. An excess o! alkaline chloride in 
the first bath produces another equally de¬ 
plorable effect: although the positive {taper 
in such a case gives a very obtek proof if 
the immersion be prolonged, yet it* too groat 
Opacity now prevents the proof from attain¬ 
ing ufl it* desirable delicacy. It may be 
perceived that in the question before us it is 
scarcely possible to proceed w'ith anv given 
figures, yet we may have one inlallibfe char¬ 
acteristic by which we may u**ure ourselves 
whether the paper ho* been prepared under 
suitable conditions; a well-printed proof 
should be of a bistre black in the shade*, and 
of a decided rosca/c hue in mean tint*. A 
general dart violet would indicate an excess 
of chloride of silver and a want of acetate 
of the same base. Lastly, in order that the 
operator may enter with greater facility on 
the course we have laid down, we may observe 
that under ordinary circumstance* we find 
it well to immerse the paper for two or three 
minute* in a salt bath, prepared by simply 
throwing an excess of salt into a vessel of 
water, and filtering in about five minutes. 
A* to the bath of acetate of silver, it i» uni¬ 
formly prepared at 20 per cent. We submit 
our salted paper to it* action from seven to 
ten minute*, in order that the solution of 
silver may penetrate nearly through the 
paper. 

“It mav be said that this is shackling a 
process which heretofore was generally re¬ 
garded as extremely simple, and ns giving 
uniformly, without much care, results which 
it was agreed to consider satisfactory. We 
uke no heed of this objection. We take 
our stand with those true artist* who do not 
deem it right that photography should be 
degraded to the rank of the purely mechani¬ 
cal, hut rather that she should seek to rise 
to that of the right liberal art*. 

“ Doubtless, formula; have their import¬ 
ance, but it is only by a certain appreciation 
of the judgment that it is ever possible to 
draw from them their peculiar advantage*. 

“ May we be allowed to draw the attention 
of chemists here, to the nature of the com¬ 
plex coating we have iust been considering? 
We are aware that thi* coating ha* been the 
object of uuinerous investigations; the 
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action r>f light on chloride of silver in par- 
liuLLLa.r hits been treated at length. Blit 
positive paper Is hot e<Mupose-J of thhiride of 
silver alone; it a]wav'd etmtains more or lr*s 
free acetate. It U very LertAxh that it aet« 
also on this compound, Aoetatc of silver 
in the crystal lurm is little, if at uM, ntFcL'tec] 
by light' hot not so when this salt comes in 
contact with ll vegetable matter, such t& 
ollsk’!-, or animal, as pardtruent, horn, etc, 
Wmit is the action of light in these two 
ease* ? ^ a« to that exerei-vd in chloride of 
SEiver, it i> said that it exist* in the expul¬ 
sion of chlorine. Can sclem:® be content 
with - Itch a VagOe Vu reprehension ? Doe* 
the explanation menu that chlorine is really 
dui-ngeged Mini becomes free? If so* tin-re 
is nothing mure easy than to prove it, the 
reactions of chluritm lieing well known, A 
close glass vessel containing a ^«t of posi¬ 
tive pELjK'r, and exposed to the light, should, 
in a certain period, he filled with chlorine. 
If Light acts in a like manner on acetate nf 
silver, the same experiment made on paper 
impregnated with thin salt all on Id give acetic 
acid, Lt i- very doubtful to os whether the 
(-Xji'-rim- iit Will produce ill’ll results, which 
result, however, mu-t nw^irilv take place 
if there he a real emission nf g;is or acrid. 
But if there 1 m? no evolution of cither of 
th esc bodies, in what, then, doosi this myste- 
rums compound of tin 1 positive proof cmu- 
aistf Must it Ik- admitted that, through the 
action of light, the atomic eon Evident* of the 
chlorine oml acetate of silver have been, 
changed ; that tho chloride or the acid, for 
instance, abandoning & [hortinu of the silver, 
takes_ to tlm remainder, or rattier form* a 
peculiar combination with the vegetable or 
aniuml substance which they have imbibed f 
1 bare Is nothing to authorize the ndrnuwion 
of this hypothesis; but It W p ould be dlflii'UlL 
tr> prove ii totally cliimcnoil. In fact, who . 
would dare affirm that under Lhe action of 
light* m-K combinations till now unknown, 
arc completely ijnptaribie ? 

" Let usbopothat science will at bust peru?- 
trot* these profound oceans-of Nature. The 
chemist will reap glory iu their elucidation, 
and photography will be vastly benefited. 
It is ntir belief that pn*iliv<>*, will never be 
absolute ly fixed unt 11 we p«> a tin >mugh 
acquaintance of th® elemente which consti¬ 
tute them; 7 

Transparent. Permeable by the rays of 
light. Bodies which allow the light Which 


falls upon their surfaces to pass through them, 
ure said tola- transparent. 

Transparent Colors. Those obi.>rs which 
permit the light to pass thmugh them, and 
-lo not i-ntirety obiite-rate ihesi.bsmnee u[s*n 
whii'li they am spread, thus giving to th<r~e 
pnnta of a picture the natural effect* pro¬ 
duced upon the vision. 

Transparent Media. Substance* which 
transmit light. 

Transparent Positives . Ami uv»; v f ■*--; 

pwitivcs on ghts.. taken ; n the emuum, or 
print- 13 under a negative. In previous arti- 
l.'Iw directions uru given for the production 
of tli.-s,> [,i,-ttires. i;>u( Aw&ntMicj JtoU&n 
On hfamj /VinJifij TVtuwpa rtfiri*.•. fttni Jjan m 

teen - l fin 1 following instructions of 
Profeteor .Marlin for printing In the cam-tint 
am added. They contain useful iuionmi- 
tion, 

„ "If th| c 11 unsure in the camnn i n ] iri n t- 
tnjg the positive has been too prolonged, the 
operator should arrest the development with 
pyrugsl lie acid sit tin- ins.t.:mt when there is 
reason to think that the shadows will not 
ineiya-su in intensity an .3 when there is no 
deficiency to details, Thu reduced stiver in 
this case presents u reddish hue. The action 
of gold dot* unt entirely orercr-mp this 
?°J or \ “ ( I- If It be not inpmouii to positives 
intended for optical experiments, at Least it 

i- re iL Lii]vi-'d.i|,- iur t:i* -.- |.. ■ tmn-fvrred 

to paper. The excess of exposure is not the 
s-jEu ejiMe of the production of this rod 
■ i: J r i presence of an excess of no. iie 

J ii ns 'ii [b? pyrtigailic ^olntiim, or in that of 

thy nitra to of silver, the employment of a 
collodion -lightly alk&liim, the use i»f a neg¬ 
ative too transparent or too hard* produces 
it finally. It is eh■ t always L-asy to remnlv 
thK defect. A# regards the exposure, it is 
r'l^rrubh- iluit j] it be insuifident the nruuf 
wi 1 be incomplete in the lights, and will 
only have light* and Mmdes without half- 
“ , tte reduce the i|uautitv of acetic 
acid there is reason t-» fear that "the white 
parts wii! be insufficiently preserved. 1 nder 
other CLfcnmiftunccs and bv the emplovment 
of old cojlodmn, rich in i^lidvand mother* 
with liiLtJiij containing too much in,'e n it ric 
acid, trie reduced sIIvit as-umvs a grav toae, 
the image, incomplete in the shadow-. 1* 
veiled, ana present* iu itn whole uspei t, Wpu 
after tlu- action of the chloride if gold, a 
dui*h-gra.y t/inc that i* cold and dl'iigTfe- 
ttidc. I he following method has for it* oh- 
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ject the more certain production of this kind 
of proof.” 

"The collodion should be a trifle richer m 
iodide tod pyroxylin than ordinary, and 
the ktii about the sam?. 

" 'fhc plate, switiud in the ordinary 
wav, ia expired in the camera l ■ ^.r a rather 
charter time than when intended to be do- 
vidupL'd with pyrognllie acid* ami the devel¬ 
opment in effected instead by means of sul¬ 
phate of iron. Silver thus reduced h white, 
aod will only give gmv shadows. How can 
we transform this white into bhuk silver? 
By pouring on the developed and washed 
intl nut ji.rni image n saturated solution 
of uon-neid bichloride of mercury, die re- 
duced silver becomes black by the precipj- 
tatiim of metallic luercnir, The proot i* 
then carefully washed, mni covered with a 
solution or cyanide of silver in cyanide of 
notassinm, "This *oluti' m i- obtained by 
dissolving 4# grains of cyanide of potassium 
in 1 ounce of water* and adding thereto a 
sulfn' ieiiL'y of a flO-gmin solution of nitrate 
of aiWsr tmtil the precipitated cyanide of 
diver which result* cease* to lie re^dirwolved 
on slinking it up*. The liquid after filtration 
ia ready fur use. We may replace the silver 
unit by one of copper, which give* the fyune 
results, Metallic copper which i- thus pre¬ 
cipitated is black, and gives to the proof a 
(one altogether like that produced bv the 
silver. In this cok employ the pure crys¬ 
tallized cyanide of potassium. VV> may in 
like manner substitute hyposulphite of shh1u 
for cvanitlc of potassium, and prepare the 
solution in the same way, whether with the 
hil ver or copper salL I [y posulpli tte of soda, 
which ha* served for fixing negatives de¬ 
veloped with pyrogallic acid, and of which 
the action is exhausted* gives, by 'he addi¬ 
tion of -ilver I>r E'opjwr salt, gins I result*. 
A 11 the solutions may be used over a ml over 
again, especially those of silver, before their 
efficiency is exhausted. When we fftm 
either of these solutionaover the plate, after 
the action of the mercurial salt, we si>e the 
blacks assumegreat intensity : nothing more 
is necessary than to wsa&h well and to fix 
with fresh -olution nf hypotnlphiU of wfri 
If the proof Is inte rnled to la- pn served on 
the pi el--, I’, -ltw lis a transparency, it is only 
nef.'e.ssaEy to allow it to drvmnd b. varnish it 
if it lie not already sufficiently Iran.-parent. 
When, it is desired to transfer (he proof It 
must he carefully washed after fixing, and 


lie immersed for several minute* in water 
acidulated with sulphuric acid. The latter 
operation i* necessary, a* the collodion will 
have acquire e 1 an excessive adherence to the 
glass. The same Operations arc applicable 
to negatives developed with iron, of which 
the dark parts appear Em jiray,” 

Transparent "Spots. Thin spots in e II- 
collodion negative through which light L* 
more rapidly transmitted tium through ether 
parte* thus producing black imperfections in 
tl ei* jm ehI t i ve prOO f. [See haiprrft ■ Hon* of th r 
(htiodian /rinO 

Transparent Varnish. A varnish uii- 
mixed with an opaque substance: dear; 
transmitting light, (See PfimMi/jes.} 

Transposition. Chauging the position -T 
two or more objects from right to left, or 
fti ,.ii e above below’ reversal. The Imnsps*- 
sition of sterx^oeofilc pictures is last effected 
by cutting the negative through between 
the piclUns and iixnig them in the reversed 
position to le plate of glass by mean* of 
sticking paper around the edges. This nb- 
vjati-s the necessity of cutting each positive 
proof before mounting. 

Traumaticin. A solution of gutta-percha 
in chloroform,. 

Treble Glass Pictures. (See .s^Twevydc 

Tribydroxy-Benzene. (See /'yronn/Cu/.J 

Trimethylamine, (CHRIS'. An ci- 
tremelv volatile liquid, boiling nt H3 a 0 .; 
having it herring-brine smell, from which it 
is distilled.. Employed mix wi th pyrugnllol 
in alkaline development. 

Trimmer- An instrument for trimming 
paper picture*, coniurtiug of a handle and a 



sharp steel wheel, turnahlo In all directions. 
Thi* cutting i* done with the aid of glass or 
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metallic form*. TLll l invention of Profmaor 
EobLnson, 

The eogwriog' illustrate* the method of 
Using Robinson'- revolving trimmer !■ t 
trlimning prints of irregular shapes. A 
metal guide is list'd—ova] F jirrli ed-tep, or 
other form. 

Trimming Prints. Prims . .f all kinds 
may be trimmed {or rut to any desired 
shape) when dry by the two of a glass cut* 
ting * ha (no of the size nvparod, The print 
being hod upon a smooth, hard surface {zinc 
is preferable), the cutting shape is laid upon 
it aud a sharp knilo-hlnde Or “trimmer” is 
run airing tin- islgr- nf the shape. 

Tir IVi/n /Vint’ Wh-n Wei. Place a piece 
of mnnilla pa|wrou a xmooth iodt/. Lay the 
wel print on this paper. Place ihe glas.i 
guide in position am! trim with :i sharp 
knife, just a-- if the print were dry. If the 
toiff is sharp there is no possible danger ui 
tearing the edges of the print 

Triple Sark-Slide. A holder admitting of 
three exposures upon one and the s«ue 
plate. 

Triple Lens. Triple achromatic: an ob¬ 
jective consisti11LT of tlin'c lolls systems, 
PaUmeyer 1 * triplet contains two pairs of 
condensing lenses, with a pair of uifftndcg 
lense* between. I t is fn.se from uWiratioa 
iLiid distortion, hoc much slower than the 
a[ilwt, which supersede* it. Zeis*’ trip¬ 
let (ttprochromat) consists of two single 
eriiwn-gla-> menisci, with triple cenienteil 
crret-tion-b'ns of In irate Hint gin*-. of less 
diameter* This central system effect* the 
entire _*ph erital and chromatic correction of 
tin- objo. live. El i- free from spherical aber¬ 
ration. distort ion, and ghost, nnd is corrected 
for three different colors of the spectrum. 
View Held or angle, 90 a . It h a imivemdly 
u-eFul objective. 

Tripod. A three-legged Stand for the 
camera for outdoor work. The 3eg-> are at¬ 
tacked to a wooden or metal head when in 
one, and may be separated and folded to¬ 
gether when not in Use, There arc various 
tortus and sin*-- 

Tripod Hcnd, That part of the tripod 
which holds the three legs together and 
upon which the camera is fastened. Has 
either a triangular or circular form, and is 
untile of wood or metal, Mr, D. A. Part¬ 
ridge, the Inventor of an ingemmjs triplet 
head, describes it ms follows: iL It is of 
bnu* p having three arms, connected tit the 


centre by a compass joint, su arranged that 
when not in use it can be folded like a par¬ 
tially closed fan, and supplied with *to|>s 
that hold the anus when open in the proper 


Fn. 223, 



position for adjusting the legs. The objec¬ 
tion to a rigid tripod head is that it • ■■il| ,i--- 
considerable Space and U often a clum-v 
article to carry,” 

Mr. i, ^medley describe-. his spherical 

tripod head (see Fig. 224) us tallows; 

“ Tbt■ c uls and dimens U ms which I gi ve are 
Ibr u top which [ have louod rigid with a 
Shis tif's 8|" or smaller. The figure.- and 
a oriel description will enable anyone to 
construct one for himself i think. The 
principle is -o rod rind so good that 1 do not 
understand why such tojw are not on the 
photographic market, 

“Any set uf tripod legs earn Ik? used with 
this tup by fasten mg to their top i-ndii -is 
ear- of brass (1 v l"xfr") of the shnpe 
shown in 1 (Fig. 224), these earn to project r 
above top of log. Any I my handy wi th the 
lutbe cun turn up the ia is>dwork either in 
a chuck or un a screw-centre, liard wnud, 
little given hi warping, b what yoli will 
want. The hrass-wyrfc is simple, 

"2 (Fig, 224), is a vertical section through 
the cent re of the tup. The tap piece, .-1, is a 
djsk (4V‘- J „v turned nut ou tile bottom as 
shown. A ring at fell./, is glued to its top. 
The cam era-screw, , v . is forced through its 
celitre and -fCUred bv a pili T p, drilled 
ihn.uirii it. Three pieces D f km** { T y' j" 
x 2" ) bent to form sho wn m /, placed 
apart around A, form the point* by which 
t '| 5 tke spherical section. J5. 
"it l* turned from two dicta (Y J x $"}, 
glui-ii firmly with their grain at rig hi angles 
to amid warping. Make accurate semicir- 
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qlea of cardboard with radii of 2" and It", 
Lo be ii^^iE as guides in turning; the outer 
and i mi it spherical purfacta or H, and ahm 
the upper *urfitee nf (•’ (A sharp penknife, 
a H vtflin Tl, a hard cabinet mount, and a short 
bar of wood will give you these »urvr*,) 
The npheriual surfaces ulf centre at **, in the 
lower (plane) surface of It. The block, < ', E-> 
turned from a disk and is bur™ 

centrally. The tugs for the legs are ua the 


Via. 224. 



under (plant]) surface of S, which Is geugsd 
out feee A in 2 and !i) to leave room for the 
ears (1). 

“3 shows lower (plane) nurfhc* of /J, and 
the way of [nuking and attaching one pair of 
these luge. 

14 A -tee! wire x li") r jc in :! and 3, 
is bent ns shown :md firmly soldered to a 
piece of brsiM, 6 ■ Y* x i ,y k JY')- fid* i* 
filled in under surfer e of II, and fastened 
with screws. Finish the woodwork against 
moisture with a heavy coat of shellac, 

" From the figure it will now be seen thut 
by Loosening the nut _Y r the top, A, with 
camera attached, can be moved about 20* in 
any direction or turned to any point cm the 
horizon, while tightening X will make the 
whole top rigid at any point 

“ Tli is bn.- saved me not a little in time and 
temper, 1 believe it will do the Mine for 
you If you will try it." 

Tripod Stand Securer, Au arnuigemt eh 
emulating of three cross-piece* fastened to¬ 


gether in the middle and attached between 
Thu three weights to prevent them «lipping 
when on ninrhleor smooth ground, Rublwr 
boots, placed over the metal points of the 
legs, are junnetimiw used Instead. Many 
other additions to tripuds have been oilV-red. 
The dealers offer a choice, 

Tripoli. An earthy riubstance, origin Lilly 
brought from Tripoli, hence is.s name. It 
lias a dull argilktetwu-s appeuniEice, bat is 
not compact, like rotwnstone. It has a fine 
liard grain, hut does not soften by water or 
mix with st. It is principally silica, and 
has been to und to consist almost wholly of 
tbe shells of mienw;(jtdL'aitimalcnhe. It i- 
used in photography lor cleaning glass and 
this daguerrotype plate. 

Tilthionate, A compound of trich ionic 
acid With a base, TrithimiuU 1 uf soda, one 
of these salts, is fonaed in the Eonlug-bath 
hv the addition of an acid or by age, 

Trithionic Acid, i )ne of the polythionic 
serii^ of acids oonip^Hl of three atoms of 
sulphur and five of oxygen. 

Tungstate of Sodium. N .. .W' * ’■■!■>:■■ 

lesrf prisms, very soittbin in water, insoluble 
in alcohol. Used in the preparation of per¬ 
manent gold baths. 

Turmeric, The mot of the f.'atrunnt fcoyo 
and rofantfa, a plant that grows in the East 
Indies, tin coloring principle i* called 
iweujjitn. Turmeric is employed as a dye 
and ns a test for alkalinity. The yellow 
color given to Uotpapei by turmeric b 
changed to a brown when treated with an 
alkali; it is, however, less sensitive than 
reddened litmus paper, and is .scarcely 
Li dieted by the weaker Wes, a* oxide of 
silver, and is therefore usfeb 

Turpentine, f buiuine Venice turpentine 
i,S the product of (he Isifir Eurojjtrts, but 
tliisi 14 now scarcely ever met with in trade:. 
That of the shops is wholly a fictitious art id u, 
made ns follows: Black rosin, 4k pounds; 
melt, remove from the heat, and ads) oil of 
turpentine 2 gull r mi. till of turpentine is 
obtained by distilling. with water, th&gomi- 
13 li id sap ri-r pitch cal led m commerce oikJV 
turjwatini', which exudes from incisions 
made in the wood of various s|>eruy of pine. 
The pmdiiut left after distillation id li refill- 
oils solid, popularly termed rrwm. Oil of 
turpentine is a thin, colorless liquid, highly 
itnflnniniahle and possessing a powerful odor. 
It ha- u specific gravity of Sfi, and boils at 
312 3 F. It is nearly insoluble in water, but 
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dissolves freely In alcohol ond ether. Oil of 
lufpeutloe Is extensively used a* a solvent 
fur resin- tci the tmitniHu'tiire of varnishes, 
in the prcjranitiiin of points, ami in medi¬ 
cine, I ud ist-rn bher, gutta-percha, and W:i.t 
readily dissolve in it. 

Turpentine OH. Colorless, thin 

liquid, h trough’ smelling of rosin, insoluble 
In water, I'sed ii] the manufacture of var¬ 
nishes and for cleaning printing-bSrict^ or 
cliches in mechanical processes. 

Turpentine Wai-PaperFroeess. A 

rcss analogous E ■ ■ the ° ('atnjih<fr$ iTar-/^pcr 

1‘twxtnS 1 Campheno being the purer article 
of the two HubatnoceH is undoubtedly the 
Wi solvent fur the win* (iiec Ctvmphmt 
Wax-Paper /Vhm-w.) 

Typographic Glass Method. A glass 
plate of connkUmiiile thickness Ih coated 
with a film of sensitive bitumen, and when 
dry. a fatty imp return is pul upon it jl* m 
the trtiwfer process. The image ih then 
dilated over with me La I He powder end ej- 
poeed until the bitumen is mode insoluble. 
Development is effected with turpentine or 
benzole :is usual., Thu plate i- afterward 
etched with hydrt.fluoric add to the required 
depth, and may be printed from in a eaUo- 
lypu press, 

Typogravtire. A sens ibl e iintnc suggested 
to designate half-tone relief photo-engraved 
blocks, which may 1 m* primed from simulta¬ 
neously with typo matter. 


u. 

T TImin This name has been given to a 
peculiar substance examined by Klaproth, 
in 1802, ami which, wu a spontaneous exu¬ 
viation from the trunk of a species of dm 
( Uf>-nu3 niyra). It has since been observed 
on many other trees. When dry, it in liard, 
blackish, rpsinouq readily soluble in the 
mouth, but insoluble in alcohol and ether. 
It may be formed artificially by beating 
caustic pntikHsa with wtwmJ, by the' act inn of 
sulphuric nil hi oil vegetable matter, lliu .1 by 
combining gallic acid with ammonia and 
exposing the eotupwiii 1 1 to oxygen. 

Umbrella Stand, A tripod, which, when 
folded, resembles tm umbrella. 

Uncorrected Lens. Lenses that have not 
been correct id for spherical or colorific 

aberration. (See Law**) 


Under-Eipostlre. A fault brought, about 
by interrupting the action of light upon the 
sensitive plate In the camera, when exposing 
i■ ■■ ' -oon lor perfect results. In developing 
undeveloped plates, the high-lights alone 
appear in a reHEflfiflblo length of time, while 
the shadows hang back III! 1 lie high-1 iglils 
have become too dense. Such negatived are 
harsh and chalky. (See RnUttf*-*, etc.) 

Uneven Surfaces, Convex, concave, or 
undulating siurfaci s. On such surthces it is 
dirhenU to obtain photographic impressions, 

Universal Cement, This may beith.-d far 
mnny purposes in photography, and is thus 
malic; lake cEinlh'd ^kimim-d milk, pm-s 
out the whey, break the curd in small pieces, 
dry it. and grind it in a coffee-mill or mortar, 
lake It) ounces of this dry curd, 1 ounce of 
fresh burnt quick lime, oeu! 2 scruples of cftin- 
phor. Mix the whole intimately, and preserve 
lAimnll wide-mouth l Kittles, closely corked. 
H hen it is to Ije used, mix it with a little 
water, and nMflv Li immediatclv. 

. Universal Developer. A dc i doper whieh 

as said to give clear, crisp negative-* with 
I™? different branib of gelatine drv plalea 
of nil rapidities is as follows ; 


Jl. HydntqiiiniVQi? , 
Pluming &r E‘. iTiissLuTn 
£Q]pELn#*fs«iii. 
Walifr m rent-.' 


nJijjnalHa. 

Sit " 

•1 «kE, favolr.) 
LVouaro- 


B, Soda lijpdmtc 
Water . 


]W 

IflJ ounces. 


far use, take equal parts a mid B. 

Universal Lena-T^ange, A n pome lens- 
flange having an inner construction of mov¬ 
able metal sheath-, by means uf which the 
opening nt the flange may In* cnlarged or 
reduced to securely hold lens-tube- of vary¬ 
ing diameter. 

Unsized Paper, Paper unprepared with 
Lind more or poiiDiift. It h rt^coiii- 
mended by some for photographic purpurea, 
but it is not so good US that which is -Izcd. 

Uran Glass. Glass colored yellow with 
Q M.d e of ur^niom ■ |ns?a<?^«a^§ fltior^ceiu'e. 

Uranic Oxides. The principal uranic 
oxides arci I. Pfmxidt oj [h'<inuifn t which 
18 precipitated as a yellow hydrate ivlim a 
P! ,re ii sen hoi fh. added to a srdiitioii of per- 
uitratc of uruuiLini and os a carbonate when 
nirbonstcs arc unM. It i- solubb. in alkft- 
ln^ m excess, acting the part of a feeble 
acEd, II. pTQtfjXitlr. fif linmitfut, which is 
charade riled by its grecu color. Wilh 
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pitted ate of potash the salts of protoxide of 
uranium yield a reddish-brown precipitate 
rCiLvoibUDg; pru.<-date of topper, and wix.li in¬ 
fusion of gulls a brown one. The uranic 
oxides are' now used in photography for 
printing purposes 

Uranium. A mebil discovered in 3. oy, 
ami Oiiinril after the planet luuiiixs, which 
discovered about the same tid& A 
somewhat, rare metal obtained from an ore 
culled pitchblende, Bv treiiiug tin*ore 
with nitric acid, uranium nitrate UO^OjJj 
- i-dlijO is obtained in the form of light yel¬ 
low crystal*.—//'irn’dtfW. 

The 'salt.-* of uranium are chiefly ii*ed m 
the processes of photography lor printing, 
intensification, and the toning oi truu*- 
pareneb*. The theory uf their manipulation 
U amdogouato thru given for tha feme aafts : 
in presence'of organic matter uranium nitrate 
is reduced |iv the action of light to the urn- 
nous stale, and is developable similarly to 
the suits of iron- 

PWmlW If suitable [holographic paper 
is floats! for five minute* on a bath eom- 
pO«ed of 


I'minuTa 
Lj;sLtlliiS Water . 


S3 ffnluD 
1 oujiml 


and when dry, exposed to sunlight under n 
negative, uii ’image visible only in its chief 
details i* obtained. If the exposed picture 
ii immersed in a solution of nitrate of silver 
it bluet image results from the precipitation 
of metallic silver upon the uranous oxide. 
In this case iheailver acts as a developing 
agent, and the image must be fixed in a w eak 
solution of hypo soda- If, however, the 
nitiutc of silver is mixed with the uranium 
in the seiisiiijdng bath, we obtain a direct 
printout paper, which only needs to be fixed 
in weak hypo-soda solution and washed to 
be permftiu'ttf Abney recommends devel¬ 
opment with potassliim cyanide, after which 
thorough washing In acidulated water fixi- 
thc print. Gold or platinum may also he 
used as tuning agents, and a variety of tones 
be thus obtained. 

To obtain black tones on albumenpaper 
the folio wring formula is ad v used: 


rr.-mluiLi KitnUu . - . i grains. 

C&iarlifo of tHuld , . . a " 

W*n;f , , , - , ^ogiiCri- 

The gold and uranium iuu?t be neutralized 
before mixing, awl the bath should be made 


up 24 hotirs before u.4e. Thb bath works 
beat at a temperature of 00 or 7 Iff Falir, 
Intnuijitattmi. The use of u rani uni n itrate 
lls un intenrifier was first suggested by Selle, 
of Potadam. llvrr E. Vogel suggests the 
suhj mined formula: 

m XLLrutle of l/nuilum „ . , IS jjniiaE. 

Ij[bUJU*I Water .... 4 uooeea. 

Cli J-‘crric.™iiLil< of Potassium . l& BmlM. 
punned Water ♦ * ounces. 


For uso T take 

50 >'o. 1. 

LU or 15 j.to'i GtscLst Acetic Add, 

W Parts So- ± 

This solution, kept in a dark-brown bottle, 
may In- ussst again and again. The negative, 
weTl v, lls hod or dry, is immersed in the solu¬ 
tion, and thy dish is contimiotisly rocked 
during the operation. Alter inti'LL-.ilivatioH 
the negative should again be thoroughly 
washed. 

To reduce an intensified negative, locally 
or otherwise, apply with a brush wn-ak :i]ji- 
inoniaeal solution (1 part ammonia, at bfi* in 
2b parts water] . The intensification fades 
wherever the uttmOfliacalsolution is applied, 
and various effects may thus be seeuml. 

Tnmtitj Lantern Stidct with uranium nitrate 
is effected as follows. Make up the subjoined 
solutions i 

(1) UnHilUW Hltmte I part 

Water lQU|»Jtt. 

if the solution is turbid, filter until clear. 

Fcrrtcjrniiide cif Batustmn . l [«jt. 

WmcT . . , . x . 100 fwm, 

0i Fiinicblfj ri.de .... I [«rt 

Water . . m p*rtt 

The slide to be toned should be developed 
us usual, or until it looks somewhat flatter 
than i? desired when finished; fix and 
thoroughly wu-h a. usual, To obtain bfuc 
tones Immerse it in equal parts 1 and 2 until 
very dense. Rinse and again immerse in 1 
part No. 3. and 5 parts water, for live minute?. 
Wash and dry. Other tutu* are attainable 
by modification* similar] v effected. 

Uranium Printing Process. A photo¬ 
graphic process in which the salts of uranium 
take the place, partially or wholly, of nitrate 
of silver. Several Ibnnttkse are recoiumuitded 
for ibis process. 

L ytfpr* fit .Si. ITcfor'^ /V &'t-*- r r Prepare 
the [lajier with a solution of the nitrate 
of uranium; strength, 10 |>er cent. T^eave 
the paper fur 1A or 20 aecontls upon the *>lu- 
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tion, and dry in the dark. If dried before 
the fire it trooiuc* more sensitive to light. 
The paper may be prepared several days in 
advance. The exposure in the pressure- 
frame varies according to the intensity of the 
negative and strength of the light, from 3 to 
10 niinut*- in sunshine, and from 1 to 2 
hours in the shade. On removal from the 
pressure-frame, wash the print for a few sec¬ 
onds in hot water; then immerse it in a solu¬ 
tion of prusdnte of potash of the strength of 
2 per cent.; in a few minutes the print de¬ 
velops of a troutiful red color. Wash in 
several waters, until the water is clear, then 
hang up to dry. To tone this red print, put 
it into a solution of perchloride of iron, 
strength about 5 per cent., and to which 1 

K r cent, of pun* hydrochloric acid is added. 

a few minutes the print becomes green- 
black. Then n*move it and wash it in pure 
water, in which it takes u beautiful black 
tone, which it keeps when dry. The block is 
more or less intense according to the size of 
the |>nper. You mast not leave it too long 
in water, particularly if it is a little alkaline, 
because tM print takes a reddish tone; the 
reason of which is that aminoniacal water 
turns the print red, while aeid water turns it 
blue. The red proof nu»v be colored green 
by means of nitrate of cobalt, and under the 
influence of heat you obtain a very intense 
green. Unfortunately, this color loses much 
of its brilliancy by hvdrotation.nnd particu¬ 
larly bv light. * Sulphate of iron, as a fixing 
ageut, ends by turning it blue, which is not 
the ease if you employ perchloride of iron 
without adding hydrochloric aeid. The iron 
solution should be* weak, and the print should 
be left a short time in it, and well washed in 
pure water, and dried before the fire. It 
remains then of a beautiful green color. 

II. Mr. William (Vnrt’t Procraa. This new 
process of photography consists in taking a 
sheet of paper which has been kept in the 
dark for a number of days. This paper must 
be immersed in a solution of ozotate of uran¬ 
ium, until the tint is of a nice straw color, 
and after it is dried, kept in obscurity. 
When it is desired to operate with this sheet 
of paper, it is covered by a negative, exposed 
to the sunlight for fifteen minutes, then 
withdrawn and treated with a 6 per cent, 
solution of azotate of silver, when a print of 
a chestnut color is developed. To fix this 
print it suffices to wash it in pure water. If 
after having washed the print it is desired to 


transform it into a black lint, it must be 
treated in a solution of chloride of gold of 
about -j\j per cent, and again washed in pure 
water. It may l»e also rendered black by 
putting it into a solution of bichloride of 
mercury for a few minutes; then wash in 
pure water and place on solution of azotate 
of silver until the desired degree of black¬ 
ness is obtained; wash again in pure water. 
Chloride of gold may l>e substituted for the 
azotate of silver, in which case the print w ill 
be of a blue-black color. Or, after the sheet 
impregnated with the salt of uranium bus 
been exposed to the light, the image may be 
insta nt a neo usly obtained bv treating it with u 
solution of chloride of gold; in this case the 
print has a very dark-blue tint; it is finally 
washed in pure water. The solution of azo¬ 
tate of uranium mav be replaced by a solu¬ 
tion of tartaric acid, or of citric acid, nr of 
oxalic acid, or of sulphate of alumina, or of 
citrate of iron, or of nrseniou* acid, or of 
neutral tartrate of potash, and of lactic acid; 
all of which sufatnnceH having much the 
same properties us the salts of uranium, but 
they will not prndnee the indelible impres¬ 
sion a» by the salts of uranium. Positive 
proofs on glass may also lie obtained by 
replacing the albumen with gum containing 
azotate of uranium, and developing with 
cither chloride of gold or azotate of silver, 
submitting the paper to light sufficiently 
long to allow of instantaneous development. 

*“• Albumenize a sheet of paper, omit- 
ting the salt, and hang it up to dry. Float 
l °* 11 u P° n hot water to cmgulate 

the albumen, and again dry. Float it upon 
a strong solution of nitrate*of uranium, and 
drj it in the dark. Expose* it in the pressure- 
fnune under a negative for about the same 
length of time as tor an ordinnrv print, and 
develop by immersing in a 20-griiin solution 
of nitrate of silver, which may be used a 
great number of times; then wash it well in 
cold water, and lastly in Imiling water, and 
immerse it in a very weak bath of bromide of 
potassium; then wash again to remove the 
bromide dry and the print is finished. 

I > . M. ne flrtbi**on » procra*. Prepare the 
paper with a solution of 186 grains of nitrate 
° L ur ‘ tniuui to» ounces of wutcr. Immerse 
t * 0 € 6 t tor hto minutes, and pin it ui> bv 
one corner to dry. Expose* under a clear 
negative to very strong light, somewhat 
longer than lor a silver print. Develop with 
a solution of 62 grains of nitrate of silver to 
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ft! fiunei- of water. Thin, hath ml] serve 
until it i- miite e ■; haunted Tone with ■‘IlIi»- 
ride of gold isolution of 1 per cent. midid in 
water in the priqiortion of 5 drachms of the 
solution to 7 dunce* nf water. Finally wash 
in several watery fix in » bath of frevih hypo¬ 
sulphite of soda, strength £ per cent. (40 
grain.* to tile ounce)* anil ivush again thor- 
oughlv. 

V, ,!/r. Ifmdnf* Promt* First. prepare 
the piper with gelatine arid nitrite of omn¬ 
ium ; ilrv ; expose in the -ohi from 1 to 15 
minute*. The picture. Motif fkihla,b : 
intensified iv itii nceto-nitate of silver of the 
uisujil I'lroEifth for paper negatives t in 30 or 
40 seconds all the details should appear. The 
print b * then placed upon the surface of the 
following bath: 


Wm» , ■ ' ► 

ProUwulptulv of Iron 
Atfetlc Ac Li! 


IM-parts 

ft 

4 M 


Tone in a hath of dhikiridn of gold, s-trtmgth 
{ grain to the ounce of water, after washing;: 
wash again thoroughly, uml dry. The iron- 
bath is very unergrtft%and the print must be 
wit-1 led w hen placed in it. (See .Vf/ra/t of 
{drimitttA PTortx*$—rfI. H* AW/orJ. 

Uranous Nitrate, or Azotote, Thi.- is 
fonned bveipe^irtz nitrate of uranium to the 
action of light. Bvduue- silver, gold, and 
platinum soHit ions. 

Urate of Ammonia, I ‘rate of new. on in 
is u natural secretion, ton ml in large quanti¬ 
ties in the urine of bird* of prey, in human 
ilriilc, arid very nearly in a pure sLUe In the 
solid urine of the boa-constrictor. 

Urea, A erystalline, colorless, transparent 
substance found in urine. 

Uric Acid. An acid contained in the urine 
of man ami of certain animals, also in the ex¬ 
ert Ellen l 1 d'serjK-nts and several bi nls of prey.. 


V. 

Valency. The combining jot war of ele¬ 
ment* is called r‘tf/enejr, but the more common 
term i* “atomicity.” 

Valve Tap. The follow ing diagram will 
explain jL 1 and 2; Fig. 235, represent pieces 
of wood liollowwl out inside and rounded 
outside, made to lit together. 3 shows them 
fitted together in an India-mbber tube resell¬ 
ing from a tv uter-tank. By preying the 


wood, outside tint tube, between the finerer 
stud thumb, the valve open.-, and a tbin 


Pin. 2P5, 



■stream of water, suitable for washing a pJaie, 
flows steadily, and eea*M when the pressure 
is removed. 

Vanadiuai- This ntctiil forms, four eom- 
pounds with oxygen, mid thus, furnishes four 
series of salts, which are of little importance 
in photography. Mswip, Luutigte Bn»., 
after an I'xhsUL-tivv series of experiment*, 
have produced an energetic desraloper by 
reducing vanarlie acid by eehc in sulphuric 
acid. An alcoholic solution of vanndk 1 chlo¬ 
ride spread over gelatinized paper give* :i 
surface feebly sensitive to light, which may 
be intere-ihed and fixed. The yellow solu¬ 
tion of pobL-sLi'-vnniLilic tartrate Admits of the 
preparation of a very sensitive photographic 
paper, but the image obtained i- feeble. 

Varnish. To render negative*, acid primi¬ 
tives on gin--.. paper, or other support* im¬ 
pervious to the net!in) of the air, damp or 
changed of temperature, it is advisable to 
COat them with a Varnish COInjHMcd gener- 
aily iif a resinous sub-ranee dissolved in & 
volatile liquid, or collodion, nr India-rubber 
la aolutiou. The subjoined formulary in- 
elude® sufficient for almost nil photographic 
purposes; 


Yamhhc* to be ApptUd to floated Negot ■ re*. 


Onnp BMUb 

SiLfirturir . 

CshsOh Bai?«tui 

i it] .if ] jivi-cuStT 

JltHhyLftEed Alcohol 

Blouihed t jc . 
AlEwboI . 
Camphor , . 


. 2 ounce*. 

• I 4 « 

. , CD L-riLS Il!). 

1 ULIitUSf. 

. . 3 fj oqqmm. 

. . * " 

, . 30 +* 

, % onn«. 
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Yarmshcs which rrrr Applied to Cold Negative. 


Amber 

i 'h 1 11n nn nr !■•;.. n l 

Amyl AcetUc . 
Pyroxylin . 

Suudanc , 

iJtth] ijuir . 

Ik'naolc- , 


I ONfiiN:. 
WoUUCtS, 

10 duei ret, 
HI KTairiE. 

40 omse», 
M " 

1 ounce. 


M‘ift Vnn\i*h(a for Positives on Gbi**. 

Male ii solution of white wax i.u ether and 
apply to the putative. 


StiBiliinuc 

AkXillC'l 


iGUnc*. 

$ ounce*. 


Dissolve and add, 14 drachms of cantor oil. 


fJtQUhK' 

AIcoSjci] 

Gum nuia aiH 


so 

10 - 

B *■ 


Find dissolve the gum ilumnar in alcohol 
and then add the benzole. This varnish is 
of eotme inflammable. 

Varnishes Jar Atabrotype* -or Backing 


AiptmUam 

CUmdtfiiljiin 

Turpentine 

Asphal turn 
MaUicmedl Robber , 
Hoeuwlt 


. K tiuri Ce, 

1 

, 1 " 

, M ounce. 

, 5i ftmiEtri, 
> t uOucet 


Rrtouching Vim 

Ditisolve gum dammar in turpentine until 
si consistence of thin cream Lh secured. To 
Lhirt thLn solution, add turpentine; to fliiohn, 
leave the bottle uncorked for a due or two. 


Saqijatw . 
Castor oU. . 
Alcohol 


. .1 utineu, 

. % pains. 

. 6 iJliu i.'{S. 


First dissolve: the sandarac in the alcohol, 
and then add the oil. 

I nniwA to Reader Flfrru Transparent, 


White PwuJlln H'ae 
Eftmlium spirit 


fi ouncea. 


Anti-If.dotion Varnishes, 

Aurine ...... 2 esai n.\ 

Hula Cblkxttoa . . . , i ?mn<x! 

lV,wd<r*d Burnt Sienna . , . i ounce. 

Glim Aralko r * , . .1 ernnee. 

titycerano . 'i Ltnu tnia, 

Water . . , .to QUBD0R, 

Shiite Well before UBWg, 


Cbforlctt of td Transparent Varnish. 


Cojia.1 | soft) 
Be urine 


+ - + 1 part. 

• i ■. . . Id parti. 

Td hi- used cold. jj|ee farther details follow-, 
iDF.) 

Varnish. A solution of real non.- matter 
which, when spread tliin upon the surface 
of a solid I h w|y, becomes dry, and forms a 
glossy, trails pa rent coating, impervious To 
uir and moisture, Yanushea may he divided 
itito Lvvo kinds, V spirit nod ait can tithes. 

Concentrat'd alcohol ts list'd a- the solvent 
m tho former; and fixed or volatile oils, or 
mixtures of the two, for the latter. The tty. 
I^r, of lilcohol for ( be? pmp^ ofmakiot vnr- 
niKbes should not he greater than U.S29, 
t amphor is often dissolved in it u> increase 
Its solvent powem. The oil of turpentine, 
which is the essential oil chiefly employed, 
should lie pure and colorless, 

l ate drv mg is uaeed oi E is t b e f i xed oi I geii' 
erulty used ior varnishes, bur poppy und nut- 
'il. uenwdc, unit naphtha are meusiumd Iv 

einpluyi'il. Among the suln.fijiecs dissolvL 'J i j l 

these meuniriia are cupnl, nuisiie, lac, elemi, 
sandarac, aniiue, benzoin, daiuruar, mid 
amber to impart body, and Untie, cambogc, 
turmeric, aaflrnm f aqnotto fln d S,1 rim-;-.- - 
to give a yellow color* dnigonV blood to 
gsy a rod unge; asplialtuin to give a black 
color and body; caoutchouc to impart limb 
bmubness and elasticity. In the nrenunl 
tL.-m of spirit fw mi*/** care hhoaJd f.e taken 
10 tliE* evaporation of the alcohol els 

much as possible, and also to preserve the 
jairtiou that evapomtea. On the large scale 
a ojtmnon still, mounted with it. head cm- 
neeted with a pjer rofrigemtor, should lie 
employed The capita! should he furnished 
with a stufli ng-box, to permit of the passage 
of a vertical atimng rod, connected with a 
fit!I vr at one end and a working handle at 
1 I be gqni and sjdrits Wine intra- 

duced, and the head of the still clo>elv fitted 
wtnnd luted heat (preferably t£Sof steam 
or water bath) should be applied and the 

T rJ L ^ u P ht tr| a boil, when the heat 
sliould be partially withdrawn and agitation 
continued uiitiI the uum i, dWolveA The 
X7 'lintilled Otvr should be 

tlicij utlderl to the varnish, and, alter thor- 

S »5h X . tUr -|J hl Wl, ° E V s||H - ,ulLi ' Lc run Off 
l- | R ^k^gunn? sieve into stone jans, 
w m lL xhouJd imrnedintelybc corked dowTi, 
and set aside to clarify. o u a smii ll 
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spirit varaishc* :lj"C' bc*t mode by maceration 
in close bottle*. 1 11 order to prevent the 
agglutination of the rede, it is often advan¬ 
tageously mixed with dear silicimii sand or 
powdered glass, by which the surface is much 
increased ami the solvent | jowl; rot the men¬ 
struum pronioted. 

Ill the rnnnufjeEUre of oi/ rwnrUff, ruio of 
the mo-t important [shots is good drying nil. 
Linseed oil for thl- ptUpOec should Ik.* pale, 
limpid, brilliant, scarcely aticffotu. and mei- 
low and sweet to the taste. On a Large S4-aJp f 
Iff) gill tons of such oil are put into an in hi 
or copper boiler. Of the capacity of 150 
gallon*, und gradually heated to u gentle 
simmer for two hour? to expel moisture; the 
setun is then can: fully removed and 14 
pound? of real litharge, 12 pounds of red-lead, 
and £ pounds of powdered amber {all cure- 
fully uried and friu from moisture), are 
gradual!v sprinkled in; the whole is thru 
kept weft alined, to prevent the driers link¬ 
ing to the bottom, and the boiling l* eun- 
itouted at a gentle heat for three hour* 
longer; the lire is next withdrawn and in 
twenty-four to thirty-six hours tlie -cum i* 
carefully removed und the clear *ttpernatmit 
oil is decanted. This form* the best boiled 
or drying oil. In the preparation of oil 
varnishes ihf gum is niched a- rapidly us 
possible, without discoloring or burring it; 
and when cnmph'tulv fttsed, the oil, also 
heated to nr<trfy the ooiling-jioint, is poured 
in, after which the mixture ts boiled tit! h 
appears perfectly homogeneous and clear 
like oil, when the beat is raided and the 1 
drier- i if any hr used) gradually and cau¬ 
tiously scattered in nud the boiling con¬ 
tinued, constantly -tirrlng fnr three or four 
hours Or till a little when caciled on a 
palette-knife teels strong and stringy be- 
tween the finger?. The whole L- ' next 
allowed to mol considerably; but while still 
jwtA" the turpentine, previously made 
wndeenfr/y hot, is cautiously added Mild the 
whole thoroughly ineorpomtH. The car- 
IH-Il i- llu.li rUu r?3r. ui_-|i it filter or sieve into 
atone jar- and set aside to clarify bv sub- 
tidflBce, When no drier* are used, die 1 
mixture of oil and gum is boiled rill it rues 

I jcrfeetlv Hear, when it 3- removed from the * 
ire, and. after it has cooled a little, the tur¬ 
pentine is added a^ almve. It i- generally 
ermreivnl that Lbe m->r.- perl'rruty the gum 
is fused, or 11 run, " a* it i- tailed, the greater 
and stronger will be the product; and ihe 
27 


longer the boiling of the gum and oil sub- 
stance is continued, with id t&odemtion, the 
freer the varnish will wort and rover when 
made. An excess of best renders the var¬ 
nish -’stringy'' and injures its flowing reali¬ 
ties. For pole varnishes, os little heat os 
possible should be employed throughout the 
whole process. The use of ion much driers 
injures the brilliancy and trail* pareaev of 
the viimislu From the inflammable nature of 
the niaterials of which cartibdies a, re mta- 
par-ed, their manufacture should be only 
carried cm in a detached building, built of 
unintlaEnniahlc material, When a |H>t of 
varnish uikiw tire it Is most easily ex¬ 
tinguished by covering it with it piece of 
stout woollen carpeting, which should be 
always kept ready for the TMlTpO-es 

The qualities in van item** ncct^rr for 
photographic j*Lirp«tsi?s are extrarue hurdne--, 
perfect tranapareiiry; when for negatives or 
paper positives. *moothne*s, limpidity, peue- 
twti«n T and nnn-contracdbill ty; and no 
linhility of cracking from any cause what¬ 
ever, To regard to the utim^ »- 'd it is web 
known that some contain in them-elves a 
natural tendency to crack, and these conse¬ 
quently should never In used ibr uegaihre* 
or positives without the addition of fsomc 
other gum or gums which may count cruet 
this tendency. All gums that'swell up in 
water file qfur are 3iable to pimluce a eraek- 
iog varnish. Of the varnishes which follow 
rie .se marked P ah- the best for photographic 
purpose*. (Sec Vumithini/.} —f/ r ff. oat ™P!J, 
Varnish, Albumen. (P.) Tu Iff) parts of 
albumen add 10 part* of clear honey and lj 
parts iodide nf patabrimn, using a little yeast 
t-i ferment the mix lure. After frnnetitution 
the Liquid must he filtered and stored in 4 nr 
6-ounce bottles, well corked, and avoid long 
i‘Xf" -Urc L ■ air of n i — . j |, . j, 

gm*f varnish for negative*, and can be spread 
nit the cold plate, but after .spreading and 
drying it must be dipped into the ordinary 
aceto-nitrate bath, washed i in media telv and 
then immersed in hyposulphite of soda. \ 
final washing conclude- the operation. 

famish, Amber, i, Amber, pale and 
transparent, U pound* : fuse; add hot dari- 
ued linseed oil, 2 quarts : boil till it strings 
strongly, cool a little, ami add ail of turpen¬ 
tine, 1 gallon. This varnisli Ls pole a* copal; 
fan becomes very hard and is the most 
durable of oil Varnishes, 
fi. Amlwr, 1 pcaind; melt, odd Scie tur- 
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pt- nti ne, f i* m n d; ton - ; m re sit w h i te re*i n. 2 
rium. !- ; hot ]e nsced oil, I pint; and ufter- 
iiuril till of turpentine, quantity sufficient tls 
ulw >ve, 

3. Melted amber, 4 ounces ; hot boiled oil, 
t quart; its before. 

4. Verv pale transparent amber,4ounces; 
clarified linked nil uiul oil nf turpentine, <if 
t-uclt 1 pint; a* before. Tlane varobdit* are 
suitable for almost any purpose. (See Jftijw- 
ftl¥ IfarnwAx) 

Varnish, Bitumen. (See AyhaiUtm.) 

Varnish, Black. 1. Bleak Amber, Am¬ 
ber, 1 pound; fuse, add hot drying oil, i 
pint; iMjwdered black rtmia and asphaltum. 
of each., 3 ounce*; when properly incorpo¬ 
rated tmd considerably njolnl, add oil id' 
turpentine, 1 pint, 

: 1 . Black Jnjsuu Naples asphalium, 2 
pounds; dart pmti anime. 5 minces; fiLsi 1 , 
add linseed nil* 2 quarts; boil, add dark 

E arn sinlx'r, 7 ounces, previously fused and 
• 11 >,-■ E with I pint linseed oil; mid drier, bni] 
l i>r two hours, withdraw the heat, and thin 
down with oil of turpentine. 

H. (P.) Dissolve caoutchouc, ( drachm, in 
mineral naphtha, Uiininm; add a-pLaltum. 
4 ounce.-*. Apply heat if neee-saiy. 

4, Artufiimwj*, (f\) Break up inttpsaua.il 
purtick s, black sealtug-wax, and pour on it a 
•i'dtlieieni quantity of spirit* of wino to make 
the requisite thickness; place the vessel 
containing the ingredients m hot water, and 
"tir occasionally with a glass rod ; in a short 
time the scull ne-w:uc wilt lie melted,and the 
varnish ready fur IISC. By noting roil seal- 
imMvax with it you obtain the rich brown ot 
a]bunion prints. 

A, (Pj In 1 pint of osphnltum varnish melt 
and thoroughly i steorpOrnU 1 f ounce best 
white was. 

fi, (P.) Makelamp-black into a paste with 
turpentine, anti dissolve it io the required 
i ■( ins l*[ i'll t r L' as requirc-iL This is the ttof/ping- 
wf varnish of the engraver. 

Ystrmsh, Collodion Transfer, (See Tram- 

J'cr I ftffd'd.) 

Varnish, Copal. 1 . i p.) Oi I of w rpr ■tu iiu ■, 
l pint; set the bottle inn wiuerdMth, and 
add, in small portion? at n time, 3 ounces of 
powdered copal that has been previously 
melts-d hy a gentle heat and dropped into 
water; in it few days decum the clear part; 
it dries riowly, but i* very pale anil duruble. 

2, Pale, btiP.l qjpjj, 2 pound*; ftise, add 
hoi drving oil, 1 pint; noil in hot water 


forth,and thin with oil of turpentine, H pints. 
Very pa it, dries ban! in twelve to nvefrty- 
fi>Lir hours. Used for painting 

3. t. ' I Barest and palest African copal, S 
pound*; fuse, add hat Lind pale drying oil, 
2 gal lens ; Ihiil [ill it strings strongly', lvhk! ii 
little, ami thin with hot rectified oil of tur¬ 
pentine, 3 gallon-, and immediately strain 
into the store can. Very fine; used for 
pictures. 

4 r Coarsely powdered copal and glass, nf 
each, 4 ounces; aicohol at U0% I pint; cam¬ 
phor, t ounce; beat it in a wufer-both so 
that the bubbles may be counted jis they 
riae, observing frequently to stir the mix¬ 
ture: when roll decant the clear portion. 

Varnish, Crystal. 1. (p.) Genuine pnie 
Canada balsam and reel din I oil of (nrjjentmo, 
equal parts; mix. place the bottle in warm 
water, agitate well, set it aside in a moder¬ 
ately warm place, and in a week pour off the 
dear portion. Used fur map?, prints, draw¬ 
ings, and other articles yf paper, anil itl-o to 
|j re pare inuring-paper am) to transfer en- 
gravimpi. 

2. Mn-stic, 3 ounces; alcohol, 1 pint; dis¬ 
solve. 

Varnish, Dammar. 1 1*.) (See Iku<\mnr 
Vonmh.) 

Vamisli, EtcMng. 1. Aip-nr/io-v white 
wjis, 2 ounces; block and Burgundy pitch, 
nf each, ^ ounce; melt together, add", by dc- 
graca, powdered asphaltum, 2 ounces; and 
LK>i I tin c i I a d rop taken nut i >ii li p late wi ] 3 
lirenk when cold by being doubled two or 
three limes between the fingers; it. iqiut 
then ia- ih ni red into warm water Liuri made 
into balls for use. 

l -- isdlrjfj il‘TM. Lin*e«d oil and mtinlit', 
of each, 4 ounces; melt together. 

S. inUnf m Linseed oil, 4 ounces; 

gum lwto:..i!i and white wai, of each, ! 
ounce; boil down om -third. 

Varnish, Flexible. l r l ndia-rubber in 
nhavi ups 1 on nee; mi n c ml naph tha, 2 port rui -1 
digest at ti gentle heat in & close vessel until 
dissolved; then strain. 

2. India njbber T I ounce; drying oil, l 
quart; dissolve by ait little heat a* possible, 
and stir constantly-; then >tniin. 

3. Linseed nil, 1 gallon; dried with cop- 

and sugar of b-Etd, of each it ount'is : 
nUMUgOj 3 ounces; boil with <rinstant ncicii- 
tiun until it -trings well, then cool slowly, 
ami rlecflnt the clear portion when sett ted. 
If too thick, Uiio it with quiet-drying li n- 
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sect] oLI. A 31 the above art used for bai loons, 
gm-hugH, etc. 

Varnish for Gilded Articles. Gura-lac in 
grains, gamboge dragon * EiIhm hJ f and nunotto, 
of each 12* ounces: saffron, S} ounces; each 
n*sin mll.-l !»■ dissolved separately in 5 pints 
of alcohol at HKf, and two separate tinctures 
mu-t lit him'I t with the dragon’s blood tind 
sniintto in a like quantity of spirit, :iini a 
proper prD]K»rtion of cadi mixed together to 
produce the required shade. 

Varnish,Italian, t. Boil&do turpentine 
till brittle, powder + and dissolve in oil of 
turpentine, 

2. Canada balsam and clear white resin, of 
each 6 ounces: oil of turpentine, I quart; 

dissolve. Used fur prints, etc. 

Varnish, Lac, 1. Seed Inc, % ounces; 
alcohol, I quart; digest in a close vessel in n 
warm situation for three or four days, then 
decant and strain, 

2, Substitute lac blenched bv chlorine for 
seed lac. Both ate very tough, hunt and 
durable; the last almost colorless. Used for 
pictures, metal, wood, or leather. 

Varnish, Jffastic. I, Very pale andpicked 
gam mastic, 5 pounds; gkis pounded as 
small as barky, and well washed and dried, 
2.1 pounds; rectified turpentine, 2 gallons; 
out them Into a drain 4-gal Eon stone nr tin 
bottle, cork up securely, urn I keep it roLU&g 
burk ward .and forward on a table pretlv 
smartly fir at feast four hours ; when, if the 
giim is all dissolved, the varnish may be dc- j 
cantdl, strained through muslin int«i another 
bottle, and allowed to settle, ft should be : 
kept for six or nine months before use, els it 
pels tougher and cJ carer. 

_ 2. Mastic, * poll mis; tUTpMiilJe, 4 gallon- ; 
dissolve by gentle heat, and add pule turpen¬ 
tine varnish, 4 gallon, 

-t, t:u in nntsUc, t) ounce#; oi I of lurpenii ue, 

L quart; dissolve* Used for pietur«s t etc. 
When giMHl.jt Is tough, hunl ± brilliant, ami 
oolorli>s. should it get rAiVArd, 1 pound of 
well-washed silicious sand should bo made 
moderately hot, and added to each gallon, 
which must then be agitated for five minutes, 
ami afterward allowed to settle.. 

Varnish,Negative. 1. (P.) Ub^lve shellac 
in 95 per l onL alcohol. 

2. [P.) Horin*. Into 31 ounces alcohol pour 
5 drachms oil of lavender; add to this SO 

E ra ins of gum-lac; dissolve in hot-water 
nth and filter. In a well-rtoppeml Iwttle 
place 77 grains of powdered amber, mixes I 


with broken glass to divide it, and 
drachms of dhKiroform; leave the mixture 
to digest for several days, -bilking it occa¬ 
sionally. Then, finally, take 2 parts of the 
lac “dilution, and 1 part of the Am[ltrsolution, 
mix them well ami filter, 

3. 1 1'.] Take bleached shellac, 

1 ounce; gum benzoin,3 drachm* ; gum juni¬ 
per. \ drachm, or less; and soda borax. 1 
drachm, Ibwder and dry them, and dis- 
strive in alcohol of sp.gr. O'.SfHj to the proper 
cunsisiencv; filter. 

L il'.j ] *; mv in a finale, alco¬ 

hol, 1 quart; white *tick lm.q3 ounces; picked 
suudarjic, 3 drachm*. Raise the tempera¬ 
ture ot the flask dightly by plunging it into 
hot water, and hi u few minutes the solution 
is ^ITccted, except u few tilaincnts of iiinulli- 
ble lac; filter and it is ready for use, 

(P.) I tissolve NewZfialau. I gum, 1 ounce; 
gum shellac, J| ounce; guru copal, * ounce: 
in sufficient 9'alcohol to form the propr 
consistence; filter. In using the above five 
varnishes the negative must lie first slightly 
wartnnt. The following enn lie Applied (Wrf. 

t>, (P.) Methylated spirit, 1 ounce; gnm- 
tluw T .10 grains; gum saudarae, 15 grains; 
dissolve and filter through sponge, 

7, Pulverize a sufficient quantity of pure 
umber for vour purpose, plain? it in a closely 
covered Vessel and gradual ly heat it up id 
5"CP, A quantity of white Vapor becomes 
diiengagixh which is allowed io pass off, anil 
the am her gradually softens, melts, and bids 
blw, wk£b (he vessel is to be removed from 
the fire, and the itiuns allowed to cool. This 
modifiid amber is extremely soluble in ben- 
sole ami chloroform, and 1* to be dissolved in 
the proportion “of from 40 to 50 grain* to the 
13 1 ti.loanee* With benzole a brownish var- 
ni*b is obtained, but after drying it i^i very 
brilliant and clear, and it t.i almoat impossi¬ 
ble to tell which side of the pkito ha* been 
varnished. Chloroform muv he used aa Lhe 
solvent, but it is more Costlv, and the tar¬ 
nish j* more brittle. 

Varnish, Positive-Paper, f P.) White wax 

fiO parts; spirits of turpentine, oil parts - line 
copnl varnirfb. il to 34 parts. Melt the wax 
hi a gallipot, and, after removal from the 
fire, the turpentine and copal are added. 
Apply with a dubber >jf cotton-flan nel t and 
polish with a second dean dabber, 

V arabih, Shellac. (.*9 •>.- .V* tfofir-' Vnntith. i 
Varnish, Waterproof. Take 2 quarts of 

boilrd linseed oil; 2 quarts of raw liu-ced 
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oil- I mince beeswax; nimuicr the whole 
well together tor mi hour; who a ec;ld ic is 
reisitv for use. Apply to cotton, linen ,siLk, or 
any other fabric, in thin making three 

or four applications as each dries, I [’desira¬ 
ble, color red with nlkanet root, put into tln- 
oil while simmering. 

Varnish, Wai. (P,) Dure white wax, I 
jwjund ; melt with gentle hunt il* possible, 
add warm spirit* of wLnc,sp. gr. 0.83b,. 1 pint; 
mis. perfectly nnd poor the liquid out on a 
fj i Id porphy ry slab; huxt gri lid it wi tli a 
mu Her to el perfectly smooth paste, with the 
addition of more spirits as required : put the 
paste into a marble mortar; mute an emul¬ 
sion with water, 3$ pints, gradually added, 
and strain through muslin. Used as a var¬ 
nish for painting and positivephotographic 
priK'es.4. When dry » hot iron is pissed over 
it to (use it and render it transparent. 

"Varnish, White Cement. Gum copal 
pulverized in a mortar, adding spirits of lur- 
pclttme gradually. to dissolve the f'um to 
the desired eonatsfcemje ; about as thick m 
Canada balsam wilt k found the moat eifue- 
tive. 

Varnish, Zapon, Used by Dr, C. J„ 
MIU’InjIL One need not warm the plate if 
the room is at 70° F., and it very hard, tough 
film is secured. Dissolve- l-> grains of pyr¬ 
oxylin in 1 ■!■ ounce* amyl acetate ; slmke Ire- 
queutly and" let stand a few days. Pour on 
U tiiUk pool ic the centre of the plate and 
spread with a brush. 

Varnishing. There is. nothing more an¬ 
noying to the photographer than the detrac¬ 
tion of el line negative by bad varnish. 
Above we have endeavored to give el list of 
the best varnishes for the various purposes 
fur which they are u^d ic photography. 
Those marked I* Eire Buck as can only lie 
applied hi gla>» negatives,collodion positives, 
or p:i{H-r proofs. Those not designated may 
be applied, in all coses, with a brush to 
painiiugs, engravings, wjhk], etc., as noticed 
under each head. In applying a varnish 
containing shollne, it b necessary to slightly 
warm the plate before pouring it on, other¬ 
wise it will dry white and opaque and the 
negative will be destroyed; and it should be 
placed in a warm place, either in the sun or 
near the fire, to dry, carefully shielded from 
dust After wanning the plate (and l ' J 
make sucres more certain, vou may warm 
the varai-h by placing the bottle eel Warm 
water for a few minutes./ take it by one cor¬ 


ner, pour sufficient varni-ih on one corner to 
cover tlie plate, Und tin'll flow it across On- 
plate to the opposite corner and then down 
to the lower end and otf; draining back into 
the iHittle ici the same ma nn er as fur apply¬ 
ing the collodion. This must be done as 
I rapidly as possible, that the plate may not 
get cold before it is set up to dry anil the 
varnish chilled. 

Varnish Cap. A convenient article for 

keeping varnish clean i- made ns follows : A 
is a toy teapot, € a 
small tin funnel made Fin, 24. 

to fit neatly in the top 
iff the teapot j Ba strip 
of t in carve ring about 
half of the top of the 
funnel. In using, pour 
froLii the spout and 
drain the plate Into 
the funnel, In which 
some cotton has beta 
placed. 

Varnish Pot. U.-ed for varnishing nega¬ 
tives, By means of & jituml on top, the 
surplus Viumi-h injured 
upon the plate is tillered Fig. S27. 
each time without spill¬ 
ing. A piece of cotton ia 
placed in the funnel to 
serve oh a filler. 

Vaseline, Product of 
distillation ol" petroleum; 
a_ fatly iulC*§. of salve con¬ 
sistence, Uscl] for making 
paper negativis transpar¬ 
ent, nbo paper positives 
which are to be colored 
from the back (ebromo- 
pbutogniphy). 

Vegetable Acid. Wood 
vinegar: pyroligneous acid; product of the 
dry distillation of wood. Its properties are 

those of common vinegar. 

Vegetable Alkaloids, The vegetable 
Compounds to which an* given this title are 
po—i"—pd of an alkaline reaction, and are 
L.Eouipored of oxygen, hvdrogen, carbon, and 
nitrogen. Theygenerallyexist in the plants 
ITt m ini’ i ug i hfm i i n ci no Ed n iltion wsth Ml acid; 
are partially soluble in water find cold alco¬ 
hol, but are very" soluble In boiling uh.:nhoL 

rhi'y generally combine with acids and Ibrtn 
di-rtmei salts, which are mure soluble than 
the natural cotiqsuunil’i or the pure alkali 
itself. 
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Vegetable Parchment is made by fuming 
unsized paper into sulphuric arid mixed 
with ^ little water, and,. after a few si'cvlldii, 
washing it thoroughly. 

Veiled Negatives, To Clear. Prepare 

the fj>! tew Eng mi !i to rc: til yee rill c aJidwater, 
equal parts. which hint been dissolved mrqld 
hyposulphite of sods to smurfUmi [ 40450 to 
lOt)), This mixture h Dpiintl with a brush 
over the yellow negative, then the plate is 
left on a plane surface protected from heat 
and dtlsh According to the intensity of the 
coloration of the negative, the ye lion tint 
invariably disappears inn longer nr shorter 
time, which may vary from one to twenty- 
four hour*. The negative is afterward 
washed in the ordinary manner. It is here 
the ueid which avte nil 

account of oxidation r■ f the hyposulphite 
coming in contact with the air. 

The method given above bus before been 
recommended, hut with a solution of hypo¬ 
sulphite in plain water, but it was found that 
tike i ''hi rapid evaporation yf the water pave 
to the surface of die gelatine incrustations of 
hypionulnhite. The glycerine ha* precisely 
for itH object to increase the proportion of 
dissolved hyposulphite and to prevent ems- 
ttJtlMilun, even after a very lung time. By 
this prMPs negatives may be cleared that 
were an yellow that it whs ha Fifty possible Hi 
see the image, and which had been dry for 
more dm ei two years. 

Veneere, Photographic. In the applica¬ 
tion oi' photograph]- to cabinet-ware, Mr. J. 
K. Fram e hit- patented the u-c of a sub¬ 
stance that he call* jpv m]in,. or poiiif other 
compound r,f pyroxylin." The print is tixed 
by mean.'’ oi alcohol. It is applied to 
the Wood to he ili!uurati*[|, a tel the surface 
in dished by pressure on a mes til lie plate, or 
by other me.m-. This invention has for its 
principal object the Veneering of furniture. 

Venice Turpentine. A variety of com¬ 
mercial turpentine obtained from the lari'hi> 
of tins Tvrol. Used ae- a solvent fir var¬ 
nishes, It has a picul i:i_r rcsi tiuu.-* quality. 

Ventilation. The proper ventilation of 
the studio and dark-room cats 'Otis. I to thw 
comfort of the photographer and his [nitrons, 
and has a direct faring u|n>n success, m 
work. The Use way to ventilate ik dark- 
rmmi is to arrange the window- and doors 
so tluit a current of fresh air may pa-- 
through the room after the development of a 
plate, or at the convenience of tbe worker. 


Failing this arrangement an open grating 
should be list'd in the top of the door and 
protected by an upward flaring Opaque screen 
to prevent atcesa of I ight, 

air. J. K. Hanna thus descrftw? bis system 
of ventilating the studio: 

“ Perfect ventilation in obtained by leaving 
open at -pact of about twelve indie? on each 
side of the ridge of the roof, the covering 
over which space is raised about lour inches 
above the main roof and over la jw several 
inched so as to preventthe rain from coming 
in during stormy weather On the inside of 
the gallery, for a width of about two feet, 
the centre of the ceiling Is composed of nar¬ 
row laths about two inches apart and running 
the whole length. A tiding sash eight feet 
by six feet, running in. a groove level with 
lilt 1 floor, completes the system.” 

Ir/tH/ution, as applied to & photographic 
dark-room, consists, in any common-sense 


Fro. 2*. 



method of -^ curing a circulation of fresh 
air r The diagram represents the method 
adopted by Widl-knutv n stmlks, the JUTriffi 
indicating the direction of the current from 
the entrance id‘tile room to the open air. As 
poisonous fumes descend, a system of floor 
ventilation should always be secured. 

Ventilator. It is advisable to fix one at 
each cud of the room—the first near the 
floor, preferably under the sink, for the inlet 
of fresh air; the other near the mof, for the 
outlet of oJUMUstcd of heated air. A buri- 
ion [a l opening a -i cut in ih<- wall A (Fig. 229) 
from 12 to 21 inches, in length, and H or 4 
inches deep. Directly over.the opening, at 
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pflcli side rtf tine partition, ia finned a 
(strip of wood, 15. up inch or more thick, 
about 2 inches wide, 

! l 11 cl the length of the 
opening. To these 
strips art screwed 
bofUtdft, C r lint less 
than a foot wide. All 

that now remains to 

be done is to fix 
strijw a t ench end, so 
that the stir ami light 
can only enter at the 
bottom, the former 
following the direc¬ 
tion of the arrow*, 
while tine light finds 
pome little difficulty 
in turning the cor¬ 
nels, Dust may be 
out indy l' winded 1 >y 
gluing over ttie own¬ 
ing, at the inside a 
piece of fine gullze- 
Vergara Filina, 
fielatinc filmn mixed 
with ii bichromate 
and exposed to light 
until brown, then rit- 
cokcbtd wtth sul - 
phurons acid. Thev are very tough, trans¬ 
parent, and insoluble; used as the base of 
sensitive ceLutiim-bfOmide film* for film 
photography. 

Vemier's Filing Process. '1'I ie paj>er be¬ 
ing prepared with chloride of silver ip the 
usual way, ami placed in the pressure-frame, 
the exposure is prolonged until the shadows 
of the picture are very deeply printed, bo m 
to have all the details in the light parts. 
Five or ten positives are printed and then 
they are all completely immersed in a large 
quantity of weak solution of salt, fit a few 
niHira the water i - ■ i ■ I ia i u r ‘ 4, an d ill the ereni ng 
titer may l>e fixt-d. For this purpose asolu¬ 
tion of goblin sufficient quantity to cover 
the picture* is poured into a flat dish, and 
one of the prints laid In it; the dfelt is now 
gently tilted backward and fur ward Unlit the 
picture is sufficiently toned down, and then 
it must Iw well washed in abundance of 
clean water. The other pictures are now to 
be treated in tbu same mailin'r, and then ihe 
whole arc tu lie allowed to stats: all night in 
I large tank of water. They are afterward 
to be fixed by making tor a: U-ast half uii 


Fig. -JL-j. 
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hour in a solution nf hyposulphite of s'da 
(1 part to 15), and then ibr the same dine Itt 
a solution of au alkali (1 ]wirt to Ifi); after- 
ward washed us usual. 

Vertical Attachment. An nttuehno ut 
■wed with the magic lantern, ibr projecting 
u|nm ihe h'wl chemical action, liquids, 

: living and other ob¬ 
jects which cannot he 

shown in it horizontal 
position* 

Victoria Photo¬ 
graphs, This Jit vie of 
portrait is produced 
by simplv painting 
mil the background 
in the negative with 
asphidtuni or other 
black varnish, being 
careful t.i distinctly 
preserve the outlines 
j of the figure* These 
backgrounds may lie 
more or les* shaded 
off to give ft modified 
V igliettc a pj maran ce. 

This, however, re¬ 
quires great skill. 

They are printed in 
the usual way, but 
cure must be taken to 
prevent spot ting, ibr 
the background* of the finished pictures be- 
ingwhite, the spate will .-.poll il ie print*. 

Vest Camera. An invention of Mr, K. 
I.t, Gniy. It is a dark chamber containing 
an instantaneous shutter, :md the apparatus 
for working it, with the mean* of holding n 
circular seiisitb,ed plate j n c enable of 

receiving ^Ix exposures. Outside, at one 
edge, the tiny lens, disking like a horn vest- 
batton, is plashod, and tit the centre is a knob 
with a dial-hand, by means ,.f which ike ev 
iHiHin s are numbered—>no tumx-as made. 
Laeb exposure lecnm u picture If inches in 
diameter. Whin loaded,” the camera is 
hidden under tho vest, the lens protrud¬ 
ing through the button hole. From one 
edge leads IV String downward; the pulling 
hi tins itLnnj? an p&ncifiire Ui Li? 

marie. 

View Camera. A camera usedspecially 

lor. mtui h rr p holograph y. 11 k I e in end I l>~ 

J viinety and with many ingenious attach- 
iiiftits, Jur use upon a tripod and when held 
111 the hand. 
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View-Meter. Any instrument used m. 
allow the amount of a view included by the 
leu* u^k-mi the ground-gtaes* without jhe 
trouble of setting up a camera. ATr. K J, 


T7Q. 231. 



WnlI, in his THetiarwry, gives the subjoined 
description; "Obtain two brass tubes 2^ 
inches long and 1| inches in diameter* one 
made to slide within the other. (Fig. 331.) 


Fin. 232- 


meter tube* until the marked obje^ta ora ex¬ 
actly on tho edgiw of the field of view in that. 
3 f tie tubes of the meter are now marked with 
a file or knife at the exact pnirat at which 
the inner iuIhi was pulled in 
or out., that will always include 
the amount of view in eluded 
by the lens, If two fine wires 
iiro lived across the cap, as 
shown by the dotted line** in 
T‘, the meter will WT Vit !t4 ii 
view-finder a* well. If a circle 
of blue ghLSH Ih placed inside 
the cap the meter will also 
nerve to indicate the exposure 
required, sw Ibis semen will cut 
off all the rays. of light except 
those which nffeet the photo- 
graidiic plate. 

View IiEns, An objective 
employed especially for ■nudoor nhotog- 
raphhy. The variety ls endless. (Coiunut 

the IxiiEX.) 

View Angles, Table oF. Tty r:i:v. rrsu- 
KXCeE. Wwiuus. J'U.r.I. I liepriott’d from 
the Ffartogrephie: 



A BO D, a bra.*3 tube bearing fi cap at one end 
in which is an opening, <t fl, having & biec 
proportionate *0 plate used—tor a plate 41 
the Opening UiLiy l:ui X ^ i’H'lifw. E I 
l E slides inside A l> C T>, having at one 
end a double coneavo Ion*, £ F t of 11 
inches focus, and at the other end a double 
con vox lens* M h of $ inches fnem-. When 
the eye is applied to the convex lens, the 
picture is seen in miniature. 1' (Fig. 2^2) 
dhows the front view of the cap of tbo in-tru- 
ijn'iit. To u*e this meter it must la 1 adjusted 
to the lens wi I h which it will he Worked. Tncjn 
thlr, erect the camera, focua carefully and 
mark two prominent nbjects on the edges of 
the ground-glass, Now adjust the vtew- 


DLviile the Base* «?f cbi- PUm hv the Enu'vftksit 
Focus ci Ifa-L* Lens. 
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the object photographed tuny be viewed 
without ctectmg the camera or during the 
exposure. Jty menus of such ;m instrument 
when moving object* are being photo¬ 
graphed, the right moment for exposure 
may be determined at it glance, together 
with every detail am ‘hided In the picture. 
Yiew-Hitdeni generally take the form of a 
miniature camera or box with lens and 
graund-glfifc?, fitted to the front of the 
camera proper, Many description* of find* 
era may lvs seen anil compared by consulting 
the catalogues ■ T supply dealers. 

Vignette A picture whose background 
gradually tiltvnds oil' into white. Vignettes 
arc produced by printing under a vignetting 
attachment to the printing-frame. Portraite 
may al^il.n’ vignetted direct in the camera 
during exposure by an arrangement placed 
before Hie objective, or atlacliud to the bark 
lens in the camera, (Sec furth er t he art idea 
follow iiig r ) 

Vignette Attachment, The ding nun 
represent^ one of many design* for attach- 

Fua, 533L 



men! to the printing-frame for printing vig- 
!Li'll*--v Waynu n i Lli a V ignet to pa] m' ra (Sec JP) 
we u-H.d w f i t b this centrivuncc. The part* D11 
and E Liru made IO slide for adjustability. 


In the framework, H C and ABB represent 
a he printing-frame. 

Vignette (Mass. A sheen T ei>h m ■ 1 g las- 
used for producing vignette miniatures or 
portrait'. To make these glutsses, proved 

05 follows: i ] ;■ Take a | 'ii'ec of white paper, 
about the size of a doublo crown, upon which 
gum. fin oval piece of dead-black paper the 
“im and proportion required, and with a 
dense collodion produce a negative of this m 
li d tmv -: Move the I n | a- r i • act w ard an* l lb r- 
ward from and toward the lens and after hi Effi¬ 
cient t-xjm-’Lire, develop ami fix u-s usual. 
Copies of different oize* required mav he 
thins produced with eseeilctii gnidafioiH. 
After drying, varnish. (2) Take a “matt" 
of convenient shea and shape and lay it uimo 
u piece of silvered jmper of corTtapOEtding 
sisend then expose to ligbL During the 
exposure the matt is kept in motion in such 
a way as to obtain an oval, black image, 
gtnduallv lightening outward Into the white 
paper. The print is toned and fixed in the 
ordinary way. From this print mi in re use 
negative is m.w to be made; this negative 
when varnished becomes tin* vignette gla?s. 
The bIm may he imreiwd nr diminished by 
varying the distance of die camera, lit) First, 
provide yourself with some pieces of ruby- 
tinted glass; secondly ± a small bottle of 
flu,.jrie acid. Take n small dnbbcr of er,n. in- 
wixd wrapped around a stick; dip the wool 
in the acid, then rub lightly 5u a circular 
direct Lou on the stained side of 
ihe glass till your object i* ac¬ 
complished, (4) Place an oval 
piece nf white pujMT upon u sheet 
of blacky paper and trike a pic¬ 
ture of it precisely &g directed 
in 2. To print from this, finst, 
place this vignette glass upon the 
sensitive paper ami print the 
depth required; remove the vign¬ 
ette ghtsri, and upon (he irn- 
cbunged white centre place the 
negative, and having replaced 
the vignette gljLss, which pro¬ 
tects thp margin, pmcitrcl to print- 
This givics ii vignette picture on 
a tinted ground, whilst sill the 
whites in the jwu-radi itself are 
kept pure and clean. 

Vignette Paper, A device of Mr. \V»y- 
niocith. It cotL- Isfo of n. lithograph design of 
non-actinic color gradated upon fine if- -lie 
paper, and used for placing over the negu- 
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ti ve during printing for the purpose of s retir¬ 
ing vignettes* {Fig. 234.) 


FlP. 23 -!., 



Vignetting in the Camera, A, re presents 
the taimem box—moved to one side oi' the 
top of the stood in order to delineate the 
other parts more easily. B i* ji -strip of oue- 
haLf-bach walnut, of any proper length. with 
a .slot in it nearly the whole length. E is a 

Iho, 3£. 



piece of stiff c«dhoanl. cut to the shape in 
the drawing, and attached to the end of the 
strip B by the screw-knob I), by means nf 
which it may be turned ntany angle desired* 
The strip it U fhcteded to one Bide of the top 
of the ram era-stand by mean* of another 
screw-knob at C T on wiucli it is also worked 


bfu-k mud forth. It also enable-- ns to con¬ 
trol the whole apparatus, and by loosening 
it we ma y move It up or down as shewn, by 
the dotted lines, Ii you wish to prevent nil 
abrupt line, wort till? uanl E ba.k and liirtll 
gently during exposure, by means of the 
knob’ D, 

YiFnp.tt.ing Arrangement. Introduced 
by t). Tricbel, in Vienna, consisting of a 
frame covered with brown, or black ^luze, 
with ini opening in the middle.. riorves in 
printi ng portraits (busts) with white vipni'tie 
affect. 

Vignetting- Board. A piece of cardboard, 
tin, or other suitable raster ini, in the middle 
of which an oval or puar-sluuied opening htis 
Ih-e'n rut, and which is placed np"u tlm 
prim ing-lVurnc during uipson (in diffused 
light). Tissue paper pi iteed over the open- 
ina i lo proves the result. 

Violet Prints, 5lay Ihj obtained by the 
process of phtt/tt-tiwi»rt, or the rud'Oft ^oroecMv 
Bine prints may be toned to a dark-violet 
color by treating them Jlrst with a solution 
of l part of caustic potassium. (|>ot:i'.siuni 
hydrate) In SOU parts of water, and after¬ 
ward with the solution: 

90 SH-’r «*dV Alcotlul . . . .26 MRc. 

Water .30 " 

Uiijllc Add.. 4 - 

Violet Rays. The upper rays light 
formed Upon Ihe spectrum by the dfmmpo- 
sjiinn ofliiriiL by toe prism. (rice Lvjht. \ 

Violet Tints* The peculiar tint- given 
by French photographer* to their print*. 
The French violet tints, whim sufficiently 
neutral, and not dead, "r inky, or sooty, an* 
the most agreeable yet obtained. These 
prints are, in general, very rich in color, and 
they possess sufficient depth and transpar¬ 
ency, without any perceptible glaze, beyond 
that of the pajwr itself, when submitted 10 
jstning pressure under njlliTr. They resem¬ 
ble, therefore* mwt exqujaitv vnjrrnvingjg 
but with this advantage that tbe color of the 
lights is [.crfiftly charming and peculiar, 
and totally unlike any of the tints which 
ran he obtained by the use of am" of the old 
hypo baths, which seem to net bv the pre¬ 
cipitation of sulphur. The talkving is the 
mode of obtaining tin iso tints; The salting 
solution is composed of 

llydnieliluiiiiu of Ammonia , . I trance. 

Snsrnr ilWndy 1 “ 

ptatmed Witar * : JJuijslc**, 
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Float on this for five minutes, and then hang 
up to dry. Should the .solution redden lit- 
mus-paper, a few drops of aqua ammonia* 
must Ik* added. The sensitive solution is 
composed of 

Nitnle of Silver .... 1^ winces. 

DUttlled Water.10 “ 

Flout on this for five minutes, and then hang 
up to dry. The printing is to be of the 
usual strength. On removal from the pres¬ 
sure-frame, immerse the proof in rain-water 
to which a few dro|»s of ammonia have been 
added; then wash it well in an abundance 
of water, changed several times. Afterward 
place it in the coloring bath, which is com¬ 
posed of 

Hel d'Or (not Chloride ot Gold; . 15 grains. 

Distilled Water.91) ounces. 

Dure Hydrochloric Acid . . . 1 drachma. 

Allow it to remain in this until it has ac¬ 
quired a deep purple tint in the shadows, 
and an agreeable tone of gray or cream color 
in the lights; thin will occupy a few minutes 
only. The change* of tint may be observed 
in a sort of half-light. Then remove it, and 
wash it well in an ubundanee of water; 
change five or six times, and then place it in 
the fixing-bath, which i* cotnpoeea of hypo¬ 
sulphite of soda, G outlet's to 1 quart of dis¬ 
tilled water. Leave it in this until the deep 
purple tint shall have become slightly neu¬ 
tralized; about one hour will be the extreme 
limit. Then wash it as usual to remove all 
traces of hyposulphite, and leave it to soak 
for twenty-four hours in water. On removal 
from the water, press it between folds of 
blotting-paper to remove the surface moist¬ 
ure, and tnen apply immediately, with a 
brush, albumen diluted with an equal quan¬ 
tity of w'nter. Then hang up to dry. The 
albumen applied in this manner presence* the 
deftth of tone without importing a gt'tze to the 
paiwr. Without it, the proof on becoming 
drv would have a dead appearance, which 
this entirely prevents. These prints may be 
mounted on glass in the following manner : 
Float the print, face downward, upon albu¬ 
men diluted with one-fourth purt of its 
bulk of water. (Of course a print is meant 
which has not been previously albumcnizcd, 
and which ha** beep well washed and dried 
after fixing.) Let it remain on this several 
minute*. Whilst in this bath, take the 
sheet of plate gloss U|>on which it is intended 


to mount it (and which is to form subse¬ 
quently the glass of its frame), and cover it 
completely with a thick coat of albumen. 
Level it exactly, and then apply the albu- 
menized face of the paper to the glass. 
When drv the print will adhere firmly to the 
glass, and will then look as well as it did in 
the water. It may then Ik? placed in its 
frame.— Mutton. 

Virgin Wax. Ture beeswax—generally 
white and translucent. It is used in pho¬ 
tography for waxing pa|>er, to give the nega¬ 
tive transparency, and also as a sizing pre¬ 
vious to its preparation with the nitrate of 
silver. It is one of the 1k*sI sizing?*. without 
at the same time dispensing with the use of 
the others. It places the pajier in a state 
perfectly adapted to receive tne preparations, 
and admits of its receiving the action with¬ 
out alteration or injure. (See ITor.) 

Virtual Angle. The point from which 
rays, having been rendered divergent by re¬ 
flection or refraction, appear to issue. 

Virtual Image. If the light from one 
object reaches the eye in two distinct direc¬ 
tions, the effect is the same as if there were 
two object*. A reflection such as this, that 
appears like an image but is not one, is 
called a virtual image. 

Visiting-Card. A card the size of a lady’s 
visiting-card, containing the name and ad¬ 
dress of the owner in the usual manner, has 


Fig. as. 



the top left-haml corner turned down—or, 
rather, ostensibly turned down—to receive a 
small medallion portrait on the triangular 
piece formed by tne fold of the comer. The 
indlalliun is oval, about the size of a shil¬ 
ling, or less, and contains, of course, just the 
head und bust. The turned-down corner, as 
we explained, d«»es not actually exist; but 
the effect is gained by cutting’ off the top 
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left-hand corner, and printing on the card 
the line*, forming a right-singled triangle, 
which the piece would form if turned down. 
At first glance, the effect i» given of an ac¬ 
tually turned-down corner. The size of tho 
triangular *|Mir , e formed is just sufficient for 
such a medallion as described, the base 
and upright of the triangle each being an 
inch and three-quarters long. 

Visual Angle. The angle under which 
an object is seen; the angle formed at the 
eye by the rays of light coining from the 
extremities of the object- 

Visual Focus. That point of the focus of 
a lens visible to the eye. 

Visual Point. In j>erspcctive, a point in 
the horizontal line in which the visual rays 
unite. .. . , 

Visual Rays. A line of light supposed 
to come from a point of the object to the 
eye. ... , 

VitrioL Blue vitriol, sulphate of cop¬ 
per, CuS0 4 . Green vitriol, sulphate of iron 
(which see). White vitriol, sulphate of zinc, 

Z11.SO4. 

Vitriol, Oil of. The name commonIv 

E iveu to commercial sulphuric acid. A 
eavy, oily liquid with a gray tinge; Used in 
photography in making pyroxylin and for a 
varietv of other puiqx****. 

Volatile Alkali. A term sometimes used 
to designate ammonia, from its propensity 
to oeape from solution. 

Volatilize. To render volatile; to cause 
to exhale or evaporate ; to cause to pass off 
in va|x>r or invisible effluvia, and to rise and 
flout in the air. 

Volume. Dimension; space occupied by 
a body ; compass ; bulk. 

Vowel Sounds, To Photograph. At an 

International Congress of Physiology’ at 
Liege. Professor Hermann demonstrated his 
method nfphotographing the sounds of the 
vowel*. The vowels were sung out before 
one of Edison h phonographs. Immediately 
afterward they were reproduced very slowly, 
and the vibrations recorded hv microphone. 
The latter was furnished with a mirror, 
which reflected the light of an electric light 
uj>on a registering cylinder, covered with 
sensitized paper, and protected by another 
cylinder with a small opening which gave 

E \»*age to the rays of light from a reflector. 

V this means were obtained very distinct 
photographic traces, and- the constancy was 
remarkable for the different vowels. 


W. 

Walking-Stick Stand. A camera tripod 
which, when folded up, resembles a walking- 
stick. 

Wallis' Photo-Engraving Process. This 
is a patented process which does not bid 
very fair for practical results, but may be 
recorded as one of the manv ideas to w hich 
photography has given birth, and which by 
varied modifications has led to modem pro¬ 
cesses. The patentee claims, first, the method 
or methods described (in tins specifications) 
of preparing photographs for the purpose of 
impressing or engraving the same, in or 
upon metallic surfaces, to produce printing 
or embossing surfaces, by the use ofmixturca 
or compositions consisting essentially of 
purely hard granular substances, and softer 
bodies of mineral or vegetable origin, mixed 
with some gelatinous body, such as gum- 
arabic; which mixtures constitute drawing 
materials which will flow easily fmtn a pen 
or brush, and which, when dry, will form a 
substance sufficiently hard to impress metal¬ 
lic plates when subjected to strong pressure 
thereon. Secondly, the use of bichromate 
of ammonium, or other soluble chromic salt, 
as a fixing constituent in mixtures or com¬ 
position* to lie used for preparing photo¬ 
graphic pictures, to be afterward impressed 
or engraved on metal plates os described. 
Thirdly, the production of a tint upon a 
metal surface when impressed with paper or 
other material, upon which the photograph 
has been made, and the treatment therewith 
with scraper and burnisher in the manner of 
a mezzotint engraving, for the production 
of lights and shades when printed from in 
the manner of a copper-plate. Fourthly, 
the method of re-damping photographs which 
have been previously treated, as before de¬ 
scribed, for the purpose of supplementing 
the same granular powders. Fifthly, the 
general arrangement or combination of parts 
of the machinery described. 

Warming-Box for Emulsion. Mr. 8. L. 
Platt, in H7/W* Photographic Magazine., 
says: u I send you a sketch of my cooking 
nnd warming-box. The heat from the lamp 
pusses all around an inside can containing 
water. Place a wire net in the bottom 
of the can to raise the jar al*out one inch; 
the heat will then be even. I always prepare 
the emulsion the evening before using, and 
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place it to filter in mv warming-box, made 
a* engraved. Pour the emulsion in, and 
allow it to drip into the bottle contained in 
the warm-water can. No. 2. Place a small 
lamp in at No. 3, and keep it burning: so that 
the heat is kept at 100 c till after the flowing 


Fio. 



Warn Tones on Bromide Paper. (!■**• 
Bromide Pnfxr, and Toning.) 

Warnerke’s Process. A modification of 
the emulsion process, based upon the fact 
that the image produced on a gelatine film 
is insoluble in hot water if developed by the 

art. 



i* ended. The flowing I do with my flowing 
apparatus, which connects with the emulsion 
bottle by means of n small rubber hose pass¬ 
ing into the heating-box through the hole in 
the side at No. 4.” 

Warming-Pans for the Carbon Process. 

In developing carbon prints by the use of hot 

Flo. 23*. 


alkaline pyro process. In this method gela- 
tino-broiuide emulsion is spread upon paper 
instead ot upon glass. The emulsion must 
contain no alum or analogous material—this 
i* essential. Aftercxp<*<ure iu the earners 
the image is developed with pvrogallic acid 
in the ordinary manner. It may afterward 
be fix«*d or not, for itinnkes very’ 
little difference in the cud. The 
negative thus far completed is 
squeegeed, face downward, on to 
a glass plate, either collodionized 
or not, and then placed in warm 
water. In a short time the paper 
comes off, leaving the film ad¬ 
herent to the glass. By the con¬ 
tinued action of the warm water 
the gelatine which ha- not been 
affected by the joint action of 
light and detelojier, dissolves 
away. In the end the image 
consists of the reduced silver In 
different thicknesses of gelatine, 
while the deepest shadows are 
simply bare glass. The nega¬ 
tive can now be intensified to 
any required extent and by 
any method, one of the simplest 
iteing a solution of ]>ermanganale of potash. 
It will be seen that, a* the shadow* are free 
from gelatine, there i« nothing to be stained. 
If the image, instead of requiring intenaifi- 



water, two or more mm* are needed to be 
used close together. The application of heat 
is made by a metal stove underneath, as 
shown in Fig. 238. 
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cation, fa too dense, it mar be reduced by 
using hotter water, precisely as in develop¬ 
ing an over-exposed carbon print. 

The negative thus obtained is reversed, 
ami in that state is well adapted for collotype 
or other processes requiring a reversed image. 
If it be required for silver printing, the nega¬ 
tive can lie developed on a flexible support 
and then tran-ferred to a glass plate, or the 
negative can be stripped from the glass upon 
which it received the second development on 
to a gelatine film. 

One of the numerous applications of the 
Wanierke process, mentioned at the time of 
its introduction, fa the production o! carbon 
enlargements direct from the original, thus 
dispensing with both the transparency and 
the enlarged negative. In this case the 
pigment is added to the bromide emulsion, 
so that a “ carbon tissue" fa obtained, com¬ 
bined with the sensitiveness of bromide 
paper. The enlargement fa made as with 
orainarv bromide paper, except that the 
image rnu-t be developed with pyrogallic 
acid; then it is squeegeed on to transfer 
paper, and developed with hot water as a 
carbon picture; thus nn enlargement in 
pigment and silver fa obtained, but the silver 
can afterward be removed, if thought de¬ 
sirable. . . , 

Warnerke's Sensitometer. An instru¬ 
ment devised by L. NVarnerke to indicate 
the speed or relative sensitiveness of dry 
plate.-. 

Washing. Particularly applied, in pho¬ 
tography, to the washing of paper proofa. 
In all large cities, where water fa abundant 
and fa carried through buildings in a run¬ 
ning stream, it fa the practice to have large 
tanks into and from which the water fa con¬ 
stantly running. Into these well-filled tanks 
the proofs are placed and allowed to remain 
for several hours. To guard against obnox¬ 
ious matter which may be in the water, filter* 
are attached to the supply-cock. This fa 
undoubtedly the very best method of wash¬ 
ing prints ;’hut in towns and villages where 
the supply of water fa limited, other meth¬ 
ods have to be devised. A good plan for 
permanent galleries fa to have a tank con- 
'tructed near the ceiling of the room, con¬ 
necting with the eaves-trough of the house 
by pipes and thus catch the rain-water as it 
falls. 

This tank can be connected with the 
washing trough by means of another pipe. 


to the end of which should be attached a 
stopcock and filter. A waste-pipe, to carry 
off the water from the washing-trough just 
as fast as it runs in, must be placed in the 
bottom at the opposite end to that at which 
the water fa supplied. When rain fails to 
supply,the tank can be filled with river-water. 
Instead of the tank a barrel or hogshead 
may be used. Where none of these methods 
can be made available, a large pan must be 
used, and the operator then proceeds iu> fol¬ 
lows: First, let the print soak for fifteen or 
twenty minutes ; change the water, and rinse 
well; again change the water, lay the print 
upon a slab of glass, and with a sponge 
s|>onge it thoroughly on both sides for twenty 
minutes or half an hour, changing the water 
several times; finally, rinse well in several 
water*, sponging occasionally with a fresh 
piece of soonge, until the final water give* 
no sweetish taste and none fa perceptible to 
the tongue when touched to the margin of 
the print. 

It fa very essential that the print should 
be freed eutirelv from hyj*«sulphite, and 
the washing should not be stopped until 
this is the case, which point fa ascertained 
quite accurately by (anting as directed. Sev¬ 
eral machines for washing prints have been 
invented to insure running witter, and also 
to increase the action of mnning water upon 
or in the print. (See Automatic Wcuning 
Tank.') 

Washing Apparatus. Used for washing 

E lates after coating with emulsion. It mav 
e a metal box with wooden racks, which 
last should hold two plates, back to back, in 
each division. The washing proceeds more 
rapidly when the plates are uplifted and the 
water runs off underneath. The flow of 
water should be so arranged that the box fa 
always full. To this an opening fa made in 
one side near the bottom; to this fa soldered 
a small lead pipe, which fa bent almost at the 
top of the box in a bow and carried down- 
warti again. The water then must escape 
from below and inside always stand as high 
as the bend in the pipe. 

Washing Jar for Emulsion. A pear- 
sha(>ed bellied glass is covered at its narrow 
end with stout muslin to support the emul¬ 
sion, and the whohs fa set in a roomy beaker 
as fa seen in the illustration (Fig. 239). To 
change the water it is only necessary to lift 
the tfasa, when, by slightly agitating it, the 
water drains off. The beaker fa then emp- 
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Washing Apparatus for Gelatine Emul¬ 
sion- Made of strong sheet zinc. (Fig. 241) a, 


The device is for washing two negatives at 
one time > from one fuueet. 

Washing Pan. Intended to be set on top of 
an ordinary sink. (Fig. 2-43.) The water runs 
from the tap into the open space A, thcnee 
i it flows in the direetion of the arrows and 
enters the pan through small holes in the 
bottom of the partition B, flows over the 
negative C to the partition D, when it flows 
out through small holes' in the top of that 
partition into the channel E, and running 
out of the pan at F into the sink. The water 
flow> in one sheet, without eddies, from B to 
D. This ciin be easily tested hv dropping 
into the channel A some solufile aniline 
color. Plates tresh from the hvpo are put 
near the end D. and when the* pan is fell, 
negative i. 1 will be washed enougn and can 
be removed and the other plates shoved up 
] to make room for the next plate to be de¬ 
veloped. If desired, alum can be put in a 


tied and refilled with water. It is the in¬ 
vention of Victor Schumann. 


Fig 239. 


Ki<i. 240. 


interior space of the apparatus ; b, the cover; 
c, handle of cover; a, gum tube for ingress 
of water; e, stationary brass tube; /, gum 
tube; g, bent tube of glass; A, beaker glass 
containing the emulsion; », tube for exit of 
water. 

Emulsion is supposed to be w ashed until 
it contains no more than 1 per cent, of soluble 
bromide. 

Washing Device for Negatives. A i* a 

one-inch lube fitted to the water faucet by 
means of the cork B; C is a tin funnel for a 
neck, entering half-way into a large jar, D. 

Flo. 212. 


A second contrivance (see Fig. 24b); The 
water is conducted to the bottom of the ves¬ 
sel by the tube 1> F and fiowa off through a 
funnel, B, which must be closed with silk. 
C is the outlet. E is the stopcock and / a 
glass tube connecting the parts of D F. 


Fio. Ml. 
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little ridge across the pan between C* and 
(?; it will be gradually dissolved and act on 
the negative toward D, but those on the 


Flu. 20. 


methods given below, and the product ol>- 
tained sent periodically to a reliable firm 
making a specialty of recovering residues. 

X.ftfrrloprr Dripping*. Enough 
ite of iron remains 



proUmulp 
in the dr 


>re- 


nppings from the de- 
velopment of wet plates to pre¬ 
cipitate the silver. What is 
needed, then, is to catch care¬ 
fully what g«a*s otf the plate in 
a suitable vessel,and allow it to 
settle. Pour oil' the clear water 
oner a day. This last is im¬ 
portant, for w hen the water is 
allowed to remain for some days 
the recovery of the silver is more 
difficult, and the amount re¬ 
covered is much less, owing to 
the large quantity of iron pres¬ 
ent. If left any length of time, 
test with common table-salt; if 
it show a precipitate, proceed 
us follows: A small Quantity of 
salt in solution should bestirred 
into the drippings before the 
water is paired otf, and until 
the water appear* clear. Take 
time todotue work thoroughly. 
The precipitate is rich in chloride of tiferr. 


Add the salt gradually, stirring the solution 
until a precipitate no longer (alls, which may 


Fw. 2U. 


Other side will not be affected; or, if 
ferml, the alum can be put in the channel A. 

Washing Tank. Such as is u.«ed iri 
photo-mechanical processes for 
washing the plate without ex¬ 
posure to the sun. It should be 
filled with water, covering the 

E lates, und renewed if possible 
v a continuous current. (See 
hV 244.) 

Wash-Out Engraving Pro¬ 
cess. A pr«>cv*s for obtaining 
blocks for the printing press; 
inferior to the “swellod-gela- 
tine " prices* which is largely 
used. This process is described 
in detail, too complicated to be 
inserted here, in Photographic 
Momict, 1For swelled-gela- 
tine process see Wilkinson's 
Photo-Engraving, etc. 

Wastes, To Save Photo¬ 
graphic. The recovery of 
residues from photographic 
wastes is beyond the capabili¬ 
ties of most photographers. 

Every kind of waste should, however, be i easily be determined by taking a sample of it 
saved in a receptacle of some kind by the i in a tumbler or white bottle, holding it np to 
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the light when adding a little wait. Do not 
add too touch, a* an excels will dissolve the 
chloride. When the silver is all thrown 
down, pour in u little nitric, sulphuric, or 
muriatic acid, which will clear the solution; 
allow it to stand for about twenty-four hours, 
then draw off the clear water and you hare 
the chloride on the bottom of the vessel. 

B. fixing Solution* are verv rich in silver. 
They should be treated with sulphuret of 

I M.tusdum dissolved in water, adding it as 
ong as a precipitate forma. The precipitate 
should l>e thrown on a plain muslin filter to 
allow the water to drain off. A filter may be 
readily constructed of common unbleached 
muslin, say a yard square, tying loop* to the 
four corners, and hanging it upon sticks. 

Many photographer* are in the habit of 
precipitating their washing solutions with 
sheet zinc *u*i>ended therein. The action of 
zinc, however, is slow, ami must be acceler¬ 
ated by acidifying the solution. Now it 
freotientlv happens that the fixing solution 
is allowed to run into the same vessel, and 
the hypo, being an alkali, suspends the ac¬ 
tion oi the sine. In the course of time a 
deposit is formed, but the happy possessors 
of the “ mud ” are sadly disappointed as to 
it* vulue, since it is sometime* so poor as not 
to pay for the trouble of refining. All hypo 
fixing solution* may be treated together in 
this way. A large barrel is the best recep¬ 
tacle for them. Insert a spigot about six 
inches from the bottom. Itna* been found 
economical to use a large crock or stone jar 
—or it may be glass—for the negative fixing 
solution; you can use a dipper with it, or 
let a strong strip of glass remain in and 
across it at an angle to prevent the smaller 
plates from going flat to the bottom of the 
vessel. At intervals the solution may he 
emptied into the barrel. The precipitate 
which results is sulphide of rilrer. 

C. Impure Solution* and V*ed Bath*, Be¬ 
sides salt, muriatic acid, sulphuret of potas¬ 
sium, protosulphate of iron, or sheet copper 
may lie used to precipitate silver from any 
solution rich in that metal; or the solution 
may be boiled to drvness, and the waste* 
sent to the refiner. Tile reasons are obvious: 
the freight is less, there is no loss from the 
breakage of bottle*, and leakage is insured 
against. See instructions for saving print- 
washings (E). The same course may be fol¬ 
lowed here. 

D. Silvered Paper. All prints should be 


trimmed before toning, as it save* gold: and 
besides, toned paper is of little value. Keep 
the untoned clipping* and filter* by them¬ 
selves; do not throw sweepings, pieces of 
glass and spoiled ferrotype plates among 
them, as their bulk only decreases the rein 
value. If you wish to burn the paper, free 
the fire from cinders and ashe*, and proceed 
slowly, for a strong draught will cam* rnanv 
particles of silver through the flue. * Even- 
inch of silvered trimmings is valuable, and 
should be kept in a box separately. Do not 
tread them under foot and ullow them to 
become mixed with dirt and grit and dust 
on the floor. Keep a cover on the box, and 
put nothing but clean, untoned paper trim¬ 
mings into it. 

lv Prtnt \\n*hu»g* may be treated the 
same as A, only it is better to keep them 
separate. \ ou suve more than pays for the 
additional trouble. Add the salt gradually, 
and watch the effect. If precipitation is 
slow and the solution remains uulkv in ap- 
|tearance, the addition of a little of the pro¬ 
tosulphate of iron solution is of service. 
Sime worker* prefer a mixed solution of 
salt and alum—say 12 ounces of each ingre¬ 
dient tlissolved in 2 quarts of hot water—for 
a stock solution. Add this carefully, and 
not too much of it. 

F. Toning Solution*. Precipitate these 
with protosulphate of iron, but be sun* to 
have the solution “acid/* as otherwise the 
iron will be precipitated and the gold will be 

i*"« toning-baths and the precipitate* 
which form when the toning-buth is being 
i ^ bicarbonate of sodn or other 
alkali, should be saved, and kept separate 
from any other wastes. 

(». Toned Paper (Tipping*. In a small 
business it hardly pays to save these, but 
where the quantity used is large and fuel is 
cheap, it often does. Printer* for the trade, 
publisher* of photographs, and those whose 
business is large, have found the recoverv of 
after ' r ° m t lC * e C ^PP‘°K B well worth looking 


*• ttru Plate* are likewise 

worth taking care of. The emulsion can be 
best removed by soaking the plates in a 
strong hot solution of carbonate of soda 
(washing soda). When a quantity is col¬ 
lected, strain it through a muslin filter, 
allowing the solution to drain off. A stone 
jar is excellent for this work. After filtra¬ 
tion the precipitate should be allowed to dry 
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spontaneously, when it is ready for the 
refiner. 

I. Barrel*, Floor*, and Old Holt. It will 
be found that the wood of barrel-* which 
contained waste solution.* for a number of 
years is strongly impregnated with silver, 
some barrels yielding as many as 30 ounces 
of metal; so when these are unfit for further 
use burn them. 

The same is nUo true of the floors of long- 
used dark-rooms and of rooms where paper 
is silvered and drained and fixed. Old felt 
hats are used for developer drippings by 
some. These with the developer, akin frag¬ 
ments, and emulsions from dry plates, a* well 
as blotters and filters, are all worth saving. 

J. Aridotype Poprr Wade* should be 
treated the same as other paper wastes (D). 
They may go together, but in everything 
like “ waste “ the •rparate plan is preferable. 

K. Finally, a Wonl or Ttro. The end of 
all waste is silver and gold, if you strive to 
follow this advice. Dissolve the salt and 
iron before they are added to the waste solu¬ 
tions. A few drops of acid should be added 
to the iron solution before it is used. Any 
acid added to a cyanide solution will pre¬ 
cipitate the silver.’ Have abundant air in 
circulation about you when you do this, for 
the fumes —trade you ! Don't ose sheet zinc 
for anything thereof. 

Watch-Dial Pictures. Photography may 
bo very effectively employed in the decora¬ 
tion of watch-dials for presentation purposes, 
and portraits executed in this manner are 
always attractive and add considerably to 
the photographer’s exchequer aud reputa¬ 
tion. These transfers may be made in 
various wavs, some preferring one and some 
another, fine popular method is to sensitize 
with a collodion chloride emulsion a pre¬ 
viously talc’d glass. When thoroughly dry 
print the reduced portrait thereon, using a 
suitable oval or other shaped mask, tone and 
fix in the usual way, and dry over a spirit lamp 
or spontaneously. The film is then softened 
with methylated spirit, and soaked in water 
acidified with a few drops to the ounce of 
acetic acid. 

In this bath the film may be easily floated 
off, if gently manipulated with a camel’s-hair 
brush. A sheet of paper is then passed be¬ 
neath the film (while under water), and 
lifted out in contact. At this stage it is cosy 
to cut out the portrait along the Tines of the 
mask with a pair of small, sharp scissors. 

23 


Next, pass the portrait on its temporary 
support into a dish of plain water, where 
thev will again separate. Take the watch- 
dial (previously afbuuu-nized) and pass it 
beneath the film in the water, and gently 
entice it into position bv means of a eamel’s- 
hair brush, being careful to avoid air bub¬ 
bles. liaise from the water-bath and allow 
to dry spontaneously. A coat of clear hard 
varnish over the whole dial completes the 
operation. Other methods will suggest 
themselves, including the much-neglected, 
though beautiful, carbon process, and the 
very simple transferrotype of the Eastman 
Company. 

Clement J. Leaper's formula for collodio- 
chloride for printing out is most suitable for 
the purpose, and is as follows : 


a. Alcohol, t on.; Ether, 1 ox.: Pyroxylin, l- gra. 

b. Silver Nitrate, 60 xrv; Water, 1 dr. 

e. Strontium chloride, *4 grv; Alcohol, 2 ox. 
d, Citric Add. 04 gw.: Alcohol, 2 ox 


Mix 30 minims b with the whole of a, add 
a drachm of c and half a drachm of d. Shake 
well after each addition, and coat at once. 

If the collodion film be toned with plati¬ 
num instead of gold, it may, when trans¬ 
ferred, be burnt in by any one using a muf¬ 
fled furnace. This gives an absolutely im¬ 
perishable portrait within the body of the 
enamel.— IF. Ethflberi Henry. 

Water. The true constitution of water 
was not discovered till about the middle of 
the la*t century, when the Hon. Mr. Caven¬ 
dish proved that this liquid was a compound 
of hydrogen and oxygen. These gases exist 
in water in the proportion of 1 to 8 by weight, 
or 2 to 1 by volume; the specific gravity of 
hvdrogen being to that of oxygen as 1 to* 16, 
When water is made part of the voltaic cir¬ 
cuit, it is resolved into 2 measures of hvdro¬ 
gen an<l 1 measure of oxygen gas; and if the 
gases thus obtained lx* mixed, and exploded 
by the electric spark, they again combine 
and produce their own weight of pure water. 
The composition of water is thus clearly 
demonstrated by analysis and synthesis. In 
the production of water from its constituent 
gases, there is a condensation of nearly 2000 
volumes into one, thus showing the wonder¬ 
ful effects of chemical combination. One 
cubic inch of perfectly pure water ut 62° F., 
and 30 inches of the barometer, weighs 
252.-FW grains; by which it will be seen tbit 
it is 815 times heavier than atmospheric air 
Its specific gravity is 1.0, it being made the 
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standard hv which the densities of other 
bodies are estimated. The specific gravity 
of frozen water is 0.92; that of aqueous 
vapor 0.6202, air being 1.0. Water changes 
its volume with the temperature; its greatest 
density is at about 80* F., and its specific 
gravity decreases from that point either way. 
By the enormous pressure of 30,000 pound* 
on the square inch 14 volumes of water are 
condensed into 13 volumes. Water evapor¬ 
ates at all temperature*, but at 212° F. this 
takes place so rapidly that it boils, aud is 
converted into vapor (steam), whose bulk 
is about 1700 times greater than that of 
water. 

l*urt water is perfectly transparent, odor¬ 
less, and colorless, and evajiorates without 
residue or even leaving a stain behind. The 
purest natural water is obtained by melting 
snow or frozen rain, that has fallen at some 
distance from any town. Absolutely pnre 
water can only Ik* obtained by the union of 
its gaseous constituents; but very pure water, 
sufficiently so for all chemical aud philo¬ 
sophical purpose*, may be procured by the 
careful distillation of common water. The 
following are the tests usually employed to 
ascertain the purity of water, or the nature 
of the substances it holds in solution: 

1. Ebullition. If a precipitate is formed, or 
a crust deposited on the vessel, it indicates 
the presence of carbonate of lime. This is 
the cause of the calcareous fur that lines tea¬ 
kettle* and boilers used for common water. 

2. Evaporation. The matter left behind 
when water is evaporated is impurity; if it 
be organic matter smoke and a peculiar odor 
will be evolved as the residue becomes dry 
and is charred. 

3. Proto*u!nhatr of iron. If a little of this 
test be added to water placed in a stoppered 
vial, and a reddish-brown precipitate forms 
in a few days, the presence of oxygen gas is 
Indicated. 

4. Neither litmus, syrup of violett, nor tur¬ 
meric is discolored or airected when moist¬ 
ened with pure water; if the first two are 
reddened, it indicate* an acid; if the last is 
turned brown, an alkali. 

5. IJme-vraier mixed with pure water re¬ 
mains transparent; if a milkiness ensues 
when the test is employed before the water 
has been boiled, and not after, carbonic acid 
is present. 

6. Chloride of barium occasions a white 
precipitate, insoluble in nitric acid, in water 


containing sulphuric acid (usually in the 
state of sulphate of lime). 

7. Oxalate of ammonia occasions a white 
precipitate in water couturning carbonate or 
sulphate of lime. 

S. Xitrvte of filter occasions a cloudy white 
precipitate, insoluble in nitric acid, but solu¬ 
ble iu ammonia, in water containing chlorine 
or muriates. 

9. Phosphate of win and ammonia added to 
water that has been boiled, and precipitated 
by oxalic acid (if required), produce* in a 
few hours a white precipitate if the water 
contain* magnesia. 

10. Tincture or infusion of gall* turns water 
containing iron black ; when this takes place 
both before and after the water lias been 
boiled, the metal is present under the form 
of sulphate; but if it only occur* before 
boiling, then carbonate of iron may l>e sus¬ 
pected, and will be precipitated us a reddish 
powder by exposure and neat. 

11. Ferroojanide of jolassinm gives a blue 
precipitate in water containing a MMOi-Mlt 
of iron, and a white one, turning blue by 
exposure to air, in water containing a proto- 
salt of iron. 

12. Sulphuretted hydrogen ami the hydro- 
sulphuret* give a brown or black precipitate 
in water containing iron or lead. 

13. Soap, or a solution of soap in alcohol, 
mixes easily and perfectly with pure water, 
but is curdled and precipitated in water con¬ 
taining carbonates, sulphate*, or muriates. 

Di*tilled tenter, the purest kind of artificial 
water, is obtained in quantity by the distilla¬ 
tion of common water, observing to reject 
the first and last portion* that come over. 
(See Still.) Pure distilled water is unaffected 
by solution* of the caustic and carbonated 
alkalies, lime, baryta, oxalic acid, acetate of 
lead, nitrate of silver, or tincture of soap. 
Enin tenter is a very pure kind of natural 
water, but contains minute quantities of air, 
carbouic uud nitric acids, carbonate of am¬ 
monia. etc. Sttotr water is the purest of all 
natural water*. Spring water is rain water 
which ha* percolated through the earth and 
usually contains mineral impurities. Fiver 
water is less pure than good spring water. 

Well • cater , loss pure than spring or river, 
usually contain* large quantities ol carbonate 
and sulphate of lime. JmJx tenter resembles 
river water, but contain* more organic matter 
in a state of decomposition. Pure water 
U incapable of putrefaction, but ordinary 
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water contains a -small quantity of organic 
matter in solution, which speedily undergoes 
decomposition, even in closed vessels. This 
is especially the ca.se with water kept in 
wooden cask* or open cisterns into which 
leaves and insects may be driven by the 
wind. Among the simplest methods for puri¬ 
fying water arc the following: 

1. Filtration or agitation with coarsely 
powdered fresh-burnt charcoal, either animal 
or vegetable, but preferably the former. 
This will not orly remove mechanically 
suspended matter, but also the calcareous 
and gaseous impurities held in solution. 

2. By exposing it freely to the action of 
the air, by which the organic matter, becom¬ 
ing oxidized and insoluble, speedily subsides. 
This operation may be easily performed by 
agitating the water in contact with fresh air, 
or by forcing fresh air through it by means 
of a bellows. 

3. The addition of a little sulphuric acid 
to water ha* a like effect; 15 or 20 dro]* are 
usually sufficient for a gallon. This addition 
may be advantageously made to water in¬ 
tended for filtration through charcoal, by 
which plan at least two-thirds of the latter 
may he saved. 

4. An ounce of powdered alum (dissolved) 
well agitated witli a hogshead or more of 
foul water, will precipitate the foul matter in 
the course of a few hours, when the clear 
portion may be decanted. When the water 
is very putrid, a scruple to a drachm may be 
employed to the gallon, und any alum that 
may be left in solution may be precipitated 
by the cautious addition of an equivalent 
proportion of carbonate of soda. 

5. A solution of red sulphate of iron acts 
in the same way as alum; a few drops are 
sufficient for a gallon. 

6. Agitation with about the half of 1 per 
cent, ol finely powdered black oxide of man¬ 
ganese has a similar effect to the last. 

7. The addition of a lUtfc aqueous chlorine, 
or chlorine gas, to loul water cleanses it im¬ 
mediately. This method has the advantage 
of the water being perfectly freed from any 
excess of the precipitant by beat. The neces¬ 
sity of pure water in photographic operations 
is almost absolute, and the best distilled 
water should always be used where it is pos¬ 
sible to obtain it; and this need not be an 
impossibility if every photographer would 
provide himself with a still, such as is de¬ 
scribed in this work, and the cost of which 


is hut a few dollars. The water used for wash¬ 
ing prints should be past'd through a filter. 
One of the best for this purpose is the “ car¬ 
bon filter." There is nothing superior to it 
for freeing water from impurities not held in 
complete solution. 

Water Colors. These are the ordinary 
colors that work well in water, made into a 
stiff and perfectly smooth paste with gum 
water, or isinglass size, or a mixture of the 
two, and then compressed in a polished steel 
mould, and dried. 

Water Development. Some years ago Dr. 
thick land t suggested that dry gelutiue plates 
be immersed in 

Pyrocalllc Add.10 parts. 

Salicylic Add ..... 1 j>«n. 

Gum or Dextrin.to ini«.v 

Alcohol. 4 “ 

Water.Ju M 

and allowed to dry at ordinary temperature. 
Such plates, after exposure, may be devel¬ 
oped bv plunging the plates in pure water 
to which a small quantitv of liquor ammonite 
is added. 

Water-Glass. Syn., Sodium silicate. A 
syrupy limiid used a* a substratum on glass 
in the collotype^process. 

Waterhouse Diaphragms. All objectives 
are now fitted with diaphragms. These were 
at first inserted in the maid of the lens, and 
kept in place bv a ring. Lake Price sug¬ 
gested a slit in tiie tube in which loose metal 
strips pierced with a|«rtures (diaphragms) 
could be inserted. Dr. Waterhouse further 
simplified the system, and hence diaphragms 
which take the form of loose metal strips are 
called Waterhouse diaphragms. 

Water Lenses Leases suitable for pho¬ 
tographic purposes, made hollow aud filled 
with water or other liquid, are called water 
lenses. Such leases were made by Sutton, 
Archer, and others manv yean * ago. A 
patent has recently been'taken for -uch a 
lens in an improved form by M. D. Gunn. 

Water-Level (Spirit-Level). An instru¬ 
ment used to arrange the camera (more par¬ 
ticularly for architectural pictures) horizon¬ 
tally. It is either oblong or round and filled 
with water, or better still, with spirits just 
sufficient to form a bubble, which always 

r * to the highest point in the instrument. 

mark shows where the bubble must be 
when the camera stands horizontally. 

Water of Crystallization. Some crystal¬ 
lized salts contain more or leas water, which. 
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as it bears a definite proportion to the other 
components of the salt, muv be considered 
a- one of its essential constituents. This is 
termed the water of crystallization, as with¬ 
out it crystals could not be formea. But it 
does not’follow that all salts in crystals con¬ 
tain water, as many are anhydrous. 

Waterproof Cement. A kind of emulsion 
cement well spoken of is the following: Dis¬ 
solve of gum sandarac and mastic each 6} 
drachms in 1 pint of alcohol, and add 5$ 
drachms of turpentine. Place the solution in 
a glue-pot over the fire, and gradually stir 
into it an eoual quantity of a strong, hot 
solution of glue and isinglass; strain while 
hot through a cloth. 

Waterproof Cloth. Cloth made imper¬ 
vious to water. This may be done in either 
of the following wavs: 1. Spread the liquid 
juice of the caoutchouc tree upon the inner 
surface of the cloth, and allow it to dry. 2. 
Imbue the cloth on the wrong side with a 
solution of isinglass, alum, and soap, by 
means of a brush. When drv it is brushed 
on the wrong side against the grain, and 
then gone over with a brush dipped in water. 
3. Apply first a solution of India-rubber in 
turpentine, and afterward another India- 
rubber varnish, rendered venr drying by the 
use of drier*. On this, wool or other mate¬ 
rial of which the fabric is made, cut into 
proper lengths, is spread, and the whole 
passed through a press, whereby the surface 
acquires a nap or pile. 4. Moisten the cloth 
on wrong side with a weak solution of Isin¬ 
glass ; when drv, with an infusion of nutgalls. 

Waterproof Liquid. For rendering leather 
or cloth waterproof thin mav he made: 1. By 
dissolving I of an ounce of' India-rubt»er in 
| of a pint of oil of turpentine; put them 
into a pot, tie it over with a bladder, and set 
it in hot water; when dissolved, add hot 
boiled oil, 1 pint. 2. Linseed oil, 1 pint; 
yellow wax and common turpentine, of each 
2 ounces; Burgundy pitch, 1 ounce: melt 
together. 3. Boiled oil, 1 quart; India- 
rubber, 1 ounce; dissolve by heat 4. Lin¬ 
seed oil, 1 pint; suet, 8 ounces; beeswax, 6 
ounces; msin. 1 ounce; melt together. 

Waterproof Varnish. (See fumisA.) 

Water Tests, Simple and Inexpensive. 
In some sections of the country the water is 
strongly impregnated by chemicals and for¬ 
eign matter, which, though perhaps invisible 
to the eye, nevertheless work mischief to sil¬ 
ver nitrate and toning-batbs. The following 


chemical tests will be found useful, if the 
artist has vainly tried to overcome difficul¬ 
ties that refuse solution. 

Lime. Drop two drops of strong oxalic 
acid solution in the test-tube and flow upon 
the surface. If milky, lime is present. 

Atknlie*. Dip a bit of blue litmus-paper 
in vinegar. Immer*e it in the water. If it 
regain* its true shade alkalies are present. 

(Mrbonie Acid. Add an equal part of clear 
lime-water. If carbonic acid is present, a 
precipitate is seen; now add muriatic acid 
and it will effervesce. 

For Magnena. Boil to of its weight, 
add a few grains of neutral carbonate of 
ammonia and u few drops of phosphate of 
soda. The magnesia will now precipitate. 

For Iron. Boil nutgalls anu add to the 
water. If iron be present it turns slaty 
gray. Add a pinch of prussiale of potash ; 
if it blues, iron is there. 

Hard Water. Dissolve good soap in alco¬ 
hol. Drop a few drops in a glass of water. 
If it is milky the water is hard. If no change 
takes place it is soft. 

Impure water, defiled by sewage, mud, and 
foreign matter, can be readily made palata¬ 
ble and healthful, at almost no expense, by 
boiling. Add to each quart of the boiled 
water 2 drops of perchloride of iron, a 50 
per cent, solution; let it stand five hours, and 
filter over night through the bottom of a 
common earthen flower-pot. 

The writer, during a period of prevalent 
disease caused by had water, has thrown 
down as great a quantity as a tablespoonful 
of sediment to a quart of boiled water by this 
means, and obtained it, limpid and pure, for 
table use.— C. Arhfeigh .Snoir. 

Water Varnish. Solution of shellac in 
borax and ammonia. Used to varnish both 
negatives and films. 

Wave-Lengths of Light-Rays. Light is 

supposed to consist of or be produceu by a 
substance known as ether; again, it is the 
name given to the sensation produced on our 
senses by these ether waves. These waves 
are not equal in length from crest to crest, 
nor do they travel from their source at equal 
paces. .Some light-waves are much shorter 
than others, and in passing from a medium 
of one density into another of different den¬ 
sity are diffracted (turned aside) more than 
the longer rays. The visible rays which are 
shortest from crest to crest, and are most 
diffracted by differing mediums, convey to 
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us the sensations called blue or violet colon*. 
The rays of intermediate wave-length and 
refrungibility form yellow or green; those of 
longest wave-length produce red and orange. 

Wax. 8yn., Beeswax. Yellow wax is the 
cells of the honeycomb of the bee, puritied 
by melting in h«»t water and allowing the 
impurities to subside. Whitt wax is yellow 
wax blenched by exposure to light and air. 
It is used for making paper negatives semi¬ 
transparent, and is dissolved in benzole for 
encaustic paste, etc., for polishing albumen 
paper prints. 

Wax Varnish. (See Varnish.) 

Waxing. Coating the paper with a film 
of virgin wax or soaking the pn|>er in wax 
for the purpose of making it transparent. 
Proceed with this operation as follows : 

1. Take a large silvered plate, as for n 
daguerroan proof, and place it on a hori¬ 
zontal suptMtrt, and then neat it over a spirit 
lamp, or better still, place it over boiling 
water, and then at the same time with the 
other hand rub it on top with a piece of 
virgin wux. which thus becomes melted. 
When you have a fine coating of melted wax 
lay your paper where you can facilitate per¬ 
fect adherence with the aid of a paste-board. 
When it is very uniformly imbued, remove 
it and place it between several shifts of very 
even blotting-pajwr, over which pass an iron 
moderately not m order to cam’ ofT the ex¬ 
cess of wax. It Is verv essential that the 
wax should be removed very uniformly and 
remain only in the texture of the paper. A 
sheet well prepared should not present in 
daylight any shining point at the surface, 
and should be perfectly transparent, The 
degree of heat of the iron is sufficient when 
spittle simmers uinm its surface without 
losing detached. At a higher degree of tem¬ 
perature, it would spoil the wax and spot 
the paper. For this preparation preference 
must be given to very fine paper. 

2. The vessel in which the wax is to be 
melted must be contrived so as never to 
allow of its reaching a higher temperature 
than 21 2° F., or decomposition of the wax 
might ensue. The most convenient appara¬ 
tus is a tin vessel of suitable size, having a 
tray, about one inch deep, for the wax, fitting 
Into it. The under vessel is to be half filled 
with water, and by keeping this at the boil¬ 
ing temperature the wax above will soon 
become liquid. The wax is to be made per¬ 
fectly liquid, and then the sheets of paper, 


taken up singly and held hv one end, are 
gradually lowered on the fluid. As soon as 
the wax is absorbed, they are lifted up with 
a rather quick movement, held by one corner, 
and allowed to drain until the wax, ceasing 
to run otr, congeals on the surface. The 
paper in this stage will contain far more 
wax than necessary; the excess may be re¬ 
moved by placing the sheets singly between 
blotting-paper, and ironing them’; but thus 
is wiL-teful, an*l the loss may lie avoided by 
placing on each side of the waxed sheet two 
or threo sheets of unwaxed photographic 

E r, and then ironing the whole between 
ing-paper. Those that are imperfectly 
waxed may he made the outer sheets of the 
succeeding set. Finally, each sheet must bo 
separately ironed between blotting-paper, 
until the glistening patches of wax are ab¬ 
sorbed. The temperature of the iron should 
not exceed that of boiling water. This is 
one of the most important points in the 
whole process. 

Waxing Prints. Dr. Eder gives a brilliant 
surface to prints upon albumenized paper by 
treating them with: 


While Wax. 

Dammar Varnish 

Rectified &#*um of Turpentine 


loo pom. 

4 " 

100 •• 


To preserve the solution it is put into a 
well-dried bottle, and when it thickens by 
evaporation a little more rectified turpentine" 
is added. 

Waxed Cloth. This can be made in the 
same manner os directed for waxing paper; 
or by saturating the cloth with wax dissolved 
in turpentine, and when dry passing through 
a warm roller press between sheets of fine 
bibulous paper. 

Waxed Paper. Paper saturated with white 

wax. (See Waxituj.) 

Waxed-Paper Process. This is a nega¬ 
tive process which immediately followed the 
calotvpe; it gave place, in general, to collo¬ 
dion, and is not now much practised. The 
formulie are numerous, from which we select 
the following: 

1. Mr. I burton'* Pnxr*$. The best paper 
should be selected. Hold up each sheet 
separately between the eves and a strong 
light; should considerable inequalities of 
texture, innumerable pin-holes, or black- 
greenish spots be visible, reject the sheet. A 
uniform texture perfectly free from impuri¬ 
ties is an absolute necessity to succe»*ful re¬ 
sults. Having selected the number of sheets 
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required, vax tho smooth side in the manner 
described under 44 Waxing” When the 
waxed paper is dry, the next step is to iodise 
the pajtrr. This is un important ojieration. 
With English paper, iodide of potassium 
alone Is sufficient to produce all tuc grada¬ 
tions of tone, inasmuch as it has more body, 
so to speak, than any of the foreign negative 
papers. Presuming, however, that Cannon’s 
paper has been waxed, rice-water, whey, or 
gum tragwaiith are the best iodizing mediums, 
a. To iodize with rice-water, wash 4 ounces 
fine rice, first in ordinary spring, then dis¬ 
tilled water. When the impurities adhering 
to or mixed with the rice have been thus re¬ 
moved, put it in a glazed earthenware pip¬ 
kin along with 2 quarts distilled water; place 
on a clear fire; the moment ebullition begins, 
remove and stir with u gla-s rod for a few 
minutes; pour off the liquid portion into a 
bottle or glass beaker, where it should stand 
for two days, covered over from dust, to allow 
the sediment of rough particles of starch to 
settle to the bottom. At the end of this time 
decant off rather more than a quart of the 
clear liquid, which filter through three or 
four folds of fine muslin, and add iodide of 
tamtam, 400 grains; bromide of potassium, 
grains; cyanide of imtassium, 30 grains; 
fluoride of potassium, 15 grains; chloride of 
.sodium, 8 grains; sugar of milk, 2 ounces, 
avoirdupois; gum-arabic, 1J ounces. At 
first the solution is of a dirtv-milkiah color; 
but after two or three weeks’standing it will 
become beautifully clear, and when used 
once or twice, of a pale sherry color. It 
should not be used until it becomes clear, h. I f 
whey is used, take calf# stomach, quite fresh 
from the slaughter-house; wash thoroughly; 
cut it up into small nieces, and preserve in a 
bottle of alcohol. When wanted, pick out 
three or four picees and put them into about 
three quarts of good skimmed milk, slightly 
warmed; stir with a glass rod, and place the 
vessel in a warm place. After a short time, 
whey will separate from the caseine. When 
this is completed, press out the liquid, boil it 
in an earthenware pipkin and skim it; strain 
through three or four folds of fine muslin, 
and allow it to stand for a few days. To 1 
quart of the clear part add iodide of potas¬ 
sium. 500 gTaias; bromide of potassium, 100 
rains; cyanide of potassium, 30 grains; 
uoride of potassium, 15 grains; chloride of 
potassium or valium, ft grains. When this 
solution has stood for two or three weeks it 


become* perfectly clear, and is fit for use. 
e. When gum tragacanth is to be used, first dis¬ 
solve 30 grains of the gum in about a pint of 
distilled water, then add distilled water, 1 
pint; iodide of potassium, 500 grains; bro¬ 
mide of potassium, 125 grains; gum-arabic, 
1} ounces, avoirdupois; free iodine, 2 grains. 
The color of this solution should be about 
the same as sherry, and when it becomes 
clear by use, add more free iodine. Either 
of these formula* will give excellent results. 
When the iodizing solution is wanted, pour 
into a porcelain tray a sufficient quantity to 
cover completely ten or twelve papers, im¬ 
merse them one bv one, removing the air- 
bubble* carefully with a brush kept for the 
purpose. To avoid any unevenness in iodiz¬ 
ing move them about occasionally with the 
brush during the Making. After working 
for at least three hours, hang up to dry. 
Many of the pa|>crs, especially if the solu¬ 
tion is a crude one, may assume a dirty mar¬ 
bled appearance, but this doe* not in the 
least spoil them, and will entirely disappear 
in the exciting solution. These paper* will 
keep three or four month*. The paper is 
sensitized in a 4<>-grain nitrate solution ren¬ 
dered slightly acid by acetic acid, and is then 
washed with water to reduce the amount of 
free nitrate of silver. After exposure in the 
camera tho picture is developed in the usual 
way, care being taken to keep the develop- 
veloping di-h perfectly clean. 

2. M. Ik la IIhutch re's Ihrocett. After the 
sheet ha* beeif properly waxed it is ready 
for iodizing. Tne following special condi¬ 
tions are to be observed in the preparation 
of the iodizing solution: It should contain a 
size strong enough to fill up the pore* of the 
paper and make it more approaching the 
condition of a smooth inert surface. If too 
thick, the size produces oblong drop* or 
irregular lines on the sheet when hung up 
to dry, which are liable to form black stain* 
in the gallic acid developing solution. The 
iodide should not be in too large quantity, 
otherwise, after having penetrated the pore* 
of the pajier, there is formed in the exciting 
medium too dense a film of iodide of silver, 
which produce* thick and opaque picture*. 
The sizing is produced in the following 
manner: Take water, 1 quart; best rice- 
water, 5 ouucea; linseed, 1$ ounce*; fine 
gelatine, ? ounce. The latter should be 
dissolved 1>V aid of heat; the rice and lin¬ 
seed should be allowed to digest a little. 
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without bunding the groin* of rice. Mix 
as recommended for I; tbon take of the 
size <wjluLjmn r 1} pinto; -tigar of milk, If 
aiinc^; iodide of pota—ium. 9 drachm*; 
bromide of potassium, HO grains, The 
sheets are to be immersed, one after an¬ 
other, for ten minutes at must, carefully 
avoiding air-bubble^, and then hung up to 
dry, This paper will remain good for two 
fir three months, and after that time it van 
be restored hy re-immersing in the iodizing 
bath. The remaining operations nf exciting 
etc,, are perlbrtned in the on I i nary manner. 

S, J£ Titian?* Prwx**, Melt 1550 grains 
white wax in 70 ounces of oil of turpentine 
over a hot-water bath; allow it to stand 
twelve hour-, then filter. Add.to the filtrate 
z percent, of iodide, when combination will 
trite place with effervescent- Add to this 
10 per cent, of cold prepared castor oiL 
The paper parsed through thi* bath be-_ 
come* trail- intent acquires the firrau^’ of 
parchment, and docs D4 >t stein by tong irn- 
merslyn in the gallic add. After removal 
front this bath uud it becomes perfectly dry 
immerse It in a bath romposed of water or 
milk of serum, 40 ounces ; iodide of potas¬ 
sium, 372 grains; bromide of puiaadiim, 93 
grains i albumen, II ounces. The -sheets* 
may bu placed one upon the other, avoid¬ 
ing air-bubbly Fifteen minutes’ immer¬ 
sion is auffleient, but they may remain 
longer. Hong up to dry, A piece of blot¬ 
ting-paper must be attached, to each sheet, to 
facilitate drying. Make the sensitive bath of 
nitrate of silver, Sll> grains; nitrate of zinc, 
15 j grains; citric or acetic acid, 3 drachma; 
filtered rain or distiIEprl water, IS OUI 1 CCS, 
It should tw' prepared two or three days be- 
forehand. Immerse the paper for about 
four minutes, then wash in two waters, T<> 
df\vhp, take of a saturated solution of gallic 
acid, 14 drachma; distilled water, 14 
dnudmiHf nit ran* bath aolutian,5 or fi drejw, 
and be careful not to mid too orach, as it 
produces coarseness. Wash and finish in 
the uaual way, 

4, Re l*. Mr. i/itu n /VrK^^, Wax the paper, 
which should be selected as before directed, 
by the method mi given in article Waging. 
To iodiz* Uirpuprrj To 2fl grains of distilled 
water add 525 grains of iodide of {Kilasshun., 
U2| grains of bromide of potassium, a Imp 
iabl^pHinful of pure honey and as much 
free iodine a* will give the liquid a deep 
cherry tiut. Having filtered this, pour suf¬ 


ficient into a flat dish and proceed t*- i in - 
merae the jjupen in the following manner. 
Tube a sheet by the opposite corners and 
lower it in the liquid quickly, care fully 
avoiding air-bubble?, and with a br*m-ghi-- 
rml press the sheet under, pulsing from une 
end of the sheet to the other. Proofed i» 
the same manner until the dish i* nearly 
full; allow them to soak for emne time and 
hung up [o dry. The pilfers, when dry, 
should present an even, uniform brown or 
purple co tor. To *>'»,< Vkv: The strength of 
the nitrate bath should be -to grains to the 
ounce of distilled water, and 31 min inis of 
glacial acetic acid. The strength should be 
kept up to th is. and oiler having excited about 
half a dozen sheets, odd about Bn grains of 
nitrate of silver nnd minims of glacial 
acetic acid in each 3 ounv-i of solution. Im- 
manso tho pa.jM.-r in thU bath in the sunn? 
manner ns for iodizing, only excite one sheet 
at a lime, and allow it to remain until all 
the brown color has disappeared, when It 
may be transferred to a dwh of water, and 

; subsequently to a oeeond, if the paper in «i 
be kept for some time. Blot orl all the 
moisture Ijcfore banging up to dry. other¬ 
wise stains arc apt to make their appearance, 

. £rp(m ok soon after sgnsitmn" as possible, if 
■ auii-k ill — is iU-4 ruble. /?n-*foirfo/oVj r prepare 
a saturated solution of gallic acid in distilled 
waiter, and add it drachm of fnslily prepared 
fteeto-nltrate with twice the quantity of gla¬ 
cial acetic acid, used for exciting solution, 
to each fi ounces of the gallic avid solution, 
i. e. t 1 ounce of water, 3f) grains of nitrate of 
silver, and 7b minims, of glacial acetic acid. 
Take (sire to develop sufficiently, so as to 
get the black deposits on the high light, or 
the durability ot the finished negative will 
he problematical, and it will Ik* impo^sihle 
to print from it by development. Wash and 
fix in the usual way. 

5. Wax the paper os usual and iw/isr, with 
water, 10 ounces ; iodide of pcltA.-s iu M, 1U0 
groins ; bromide of potassium, 30 grains ; 
pure urea, 30 grain*; free iodine, sufficient 
to produce a sherry color. Excite with a 30- 
grain hath containing 1 drachm nf glacial 
acetic arid In the ounce. Development and 
other practical details the -atm- as for other 
waxed- pa^H* r processes. Over-developed nega¬ 
tives may be lightened by tint aoat k m g 
them in common water f-ir some time, un¬ 
til they become Impregnated; then plunge 
them into a solution of 5 parts os' It«1ide of 
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potassium in 100 parts of water. It some¬ 
time* requires twenty-four hours to produce 
the desired effect. 

6. M. De Gtraiezn’s Prove**. The pat>er 
which oust photographer* reject Li tnat 
particularly selected by M. De Carawza, he 
preferring sheets very much pressed und full 
of small holes. Ills method of waxing is 
more tedious than any of those given under 
Waxing, and possesses no advantage. To 
iodize the jyapvr: In 35 ounce* of distilled 
water put 4K grains of stareh und boil it 
until it is perfectly dissolved. Having taken 
it off the Ore, add’ sugar of milk. 620 grains; 
iodide of potassium, 232 grains; cyanide of 
potassium, 121 grains. Whilst still tepid, 
strain it ami pour it into a dish and 
introduce one oy one a down shifts of 
waxed paper, taking care to let the liquid 
run all over them, and with a badger’s brush 
remove the bubbles of air which will other¬ 
wise adhere to the (taper. Let it remain for 
half an hour, agitating the dish frequently; 
after this the sheets should be taken out one 
by one and hung up to dry. Care must be 
taken not to put the wax into the solution 
without first making it tepid. The dry 
sheets ought to be very white and of u very 
granulated appearance. Sanitizing the 
jxtper: The following solution is to be pre¬ 
pared in a blue or black bottle; distil led 
water, 17J ounces; nitrate of silver, 542 
grains; crystallizable acetic acid,620grains. 
This may be used in au hour after it is 
made, filter the solution into a dish and 
plunge a sheet into it, taking care to agitate 
the aish continually. After four minutes of 
immersion the shift becomes of a milky 
color, and n-semble* opal glass. It should 
then be taken out and immersed in a dish 
of rain or distilled water, agitated strongly, 
and placed in another dish of distilled water 
in the same manner, then passed between 
sheet* of blotting-paper, and placed upon the 
plate of the frame; the plate is then put into 
the frame, the edges of the paper being 
folded back so as to stretch it as much as 
possible. In a few seconds the paper be¬ 
comes very much stretched and the surface 
very even’ Thus method insures a high de¬ 
gree of finish and prevents the paper con¬ 
tracting by the heat The nitrate solution 
having been returned to the bottle, it is 
necessary to add 150 grains of animal char¬ 
coal ; shake the bottle well and allow it to 
rest until it is required again. Develop with 


a solution of gallic acid, prepared immedi¬ 
ately before Using. Filter it and add a few 
drops of fresh nitrate. As soon as the pic¬ 
ture appears, wash it and then plunge it 
into a solution of hyposulphite of soda, 1550 
grains; rain water, 21 ounces. Half an 
hour’s immersion Is sufficient. The picture 
is then taken out and left for twelve hours 
in hot water, which should be frequently 
changed. 

7. M. IhtchovhoW Drove**. —Wax the paper 
as usual. Iwlize with serum of milk (<w</)» 
47 fiuidounces; iodide of potassium, 1} 
ounces; bromide of potassium, $ ounce. 
To which may l»e ridded, if desirable, the 
albumen of ten eggs. Immerse the waxed 

E rin the cold utilizing solution for ten or 
n minutes, and hung up to dry. Sen-* 
etiize in distilled water, 3J ounces; crys- 
tallizable acetic acid, $ ounce; neutral 
nitrate of silver 130 grains, neutral nitrate of 
of zinc, 60 grains. The silver and zinc ought 
to be dissolved in the water before udding 
the acetic acid. Immediately after sensitiz¬ 
ing wash very carefully, first in distilled 
water, and afterward in a second water. 
Drain between blotting-jwiper, and let it dry 
between other clean sheets, when it must be 
kept until wanted for use. Develop in dis¬ 
tilled water, 3J ounces; gallic acid. 15 
grains; acetic acid, 1 drachm. When this 
has remained about ten minutes in tho 
developer, add 1 drachm of the nitrate bath, 
and if too long in developing add more, but 
slow development produces the l»est prints. 

ash for three-quarters of an bout 1 , and then 
fix in hyposulphite of soda, 180 grains; 
water. 3 ounces; acetic acid, 4 drops. 

Weight. Weight is the measure of the 
force by which any body, or unv given por¬ 
tion of a substance, gravitates * toward the 
earth. The estimation of the weight of 
bodies is culled urighing, and consists in 
the comparison of the thing weighed with 
some conventional standard. This standard 
inay be determined by the constant ratio 
which exists between the volume and the 
weight or gravitating power of the same 
substance when placed precisely in the same 
physical condition; hence for the primary 
creation of a standard weight, reference 
must he had to the measure ol' the volume of 
some substance, as a cubic foot or inch of 
pure water or mercury, the weight of which 
is constant at the same temperature and 
under the same atmospheric pressure. The 
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method of estimating the weight of bodies, 
without reference to their volume, or to a 
standard which is already known, is difficult 
and uncertain. In fact, it is imjH**.*ilde 
to communicate merely by oral description, 
without reference to some sensible object, a 
proper idea of a pound weight or a foot rule, 
since the mind requires some known measures 
of volume or gravitating |M>wcr for the pur¬ 
pose of comparison. The original standard 
of small weight was the grain, or corn, of 
wheat; and of measure, the foot, eubit, span, 
pace, etc., derived from the human body; 
out since the size of grains of wheat and the 
linear surface of the human body varies 
under different circumstances and in differ¬ 
ent individuals, however carefully the speci¬ 
mens may be selected with a view to an 
average, it is very evident that such bodies 
can never furnish permanent and accurate 
standard* of comparison. But the elements 
of snch a standard of measure are furnished 
by aid of natural philosophy and a refined 
knowledge of the arts. The form and mag¬ 
nitude ot the earth are presumed to remain 
the same in all ages, and hence a determined 
proportion of its circnmference, as yi A th, 
or a degree, will represent an unalterable 
standard fit for the purposes of metrology. 
The force of gravitation at the earth’s sur¬ 
face is also constant under the same parallels 
of latitude and at the same elevation above 
the level of the sea, and hence the length ot 
a seconds pendulum is invariable at nny 
given place, under precisely similar circum¬ 
stance. Thi* furnishes a second clement 
for the determination of a lineal standard, 
which by its involution forms similar stand¬ 
ards of measure, both of superfices and 
volume. A measure of bulk or volume being 
determined, it is easy to estimate weight, or 
the gravitating power of any substance, by 
reference to such a standard. As soon as a 
unit of weight or measure ha* been agreed 
on, and a model weight or measure formed, 
the latter becomes the standard, and others 
may of course be rea/lilv formed by mere 
comparison; but when these standard*, or 
their represntatives, are lost, recourse must 
be again had to science and calculation. 
The relation between the weight and volume j 
of a body, compared to a given standard 
taken as unity, constitutes its specific gravity. 
For the purpose of weighing, a balance or 
lever is required, which, when accurately 
suspended in a state of equilibrium will be 


like affected by like weights applied to either 
extremity. A balance with unequal arm* 
will weigh as accurately a* another, of the 
same workmanship, with equal armt, pro¬ 
vided the substance weighed be removed 
and standard weights be placed on the same 
scale till the equilibrium be again restored, 
when the weight* so employed, being ex¬ 
actly in the same condition as the substance 
previously occupying the scale, will of course 
indicate its proper weight. A knowledge of 
this fact is useful, as it enables anyone to 
weigh correctlv with unequal scales, or with 
any suspended lever. Small weigh ft may be 
made ot thin leaf-brass. Jeweller’s foil is a 
good material for weights below one-tenth 
of a grain, as low as the one-hundredth of a 
grain; and all lower quantities may be either 
estimated by the position of the index, or 
shown by actually counting rings of wire 
the value of which has been determined. 
The readiest way to subdivide small weights 
consists in weighing a certain quantity of 
small wire, and afterward cutting it into such 
parts, by measure, as are desired. The wire 
ought to be so thin that one of the rings 
may barely produce a sensible effect on the 
beam. 

The tables below represent the values and 
relative proportions of the principal weights 
e mpl oyed in commerce ami the art*. 

Weights and Measures. The formulae 
given in photographic literature are ex¬ 
pressed in French (metric), English or 
American terms of weight and measure, or 
more simply in parts and volumes. The 
complications arising from the use of so 
many different systems are often the source 
of manv difficulties in photographic prac¬ 
tice, which, however, can be easily over¬ 
come by the adoption of one system —prefer¬ 
ably the metric system, as the one ni«*l 
widely used bv scientific workers — and the 
conversion of formula? differently expressed 
into the terms of that system. To adopt this 
system the photographer needs only gramme 
weights and cubic .centimetre graduates 
for formulw written in metrical form, and 
convention tables for English weights, as 
given below. 

U. S. Weights and features. 

Volume-Liquid. 

4 gills .1 pint. 

2 pints.l quart. 

4 quarts.i gallon. 
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rtuiti, 

■Gallon. rtolA CniDwa, IhKbjw, JILtUm.'. 

) - * — L2S - wot — 151,440 

J - • ]d — V2i — T.Sto 

1 — H ™ 4S0 

1 — tti 


A flui-cl|jisit i* sfnisctim^ called u tluid- 
pound, 

TVoji IVrighi, 

[Yitinti Cunra"*. PojiajrwOEjrtts. Grains. 

1 — 12 aiO — 6760 

i - ~ 4to 

1 — 24. 


JjMiAfljStrffa' It'ngll.. 

,b 5 3 B gr. 

I’uiind. Ounces. Bra eh tun. Be-uples. Cmins. 


I — 12 — 

I — 


« 
j? — 
1 - 


— WS0 

■71 — i-iJ 

s - CO 

1 — M 


ddmirtluptiM IIViiyAi- 

Pon:w!. Ounces. Orach ror. Grains [Troj-J. 

1—16 - 2>> ~ 7MW 

1 - Id — 407,5 

1 - SLM 


Eagfitb Weight* and Ma wkto. 


Apototfurits' TFoirAi. 


iSjpraras, 

Use rubles 
■!*■ drachm. 
12 DUUC0 


1 scruple 
E drachm 
1 Ult!l43 
1 pound 


60 minims 
-i "JnuT'h nis 

Tl.'HlIiijM 

6 3'jura 


iutu'd Mttuure. 


1 ft uld drachm 
1 flQ&WJKe 
3 pint 
1 gallon 


The above weigh to arc generally used in 
formula?, Chemicals lire usually .mid by 


Adtotnittpoij HVijiVr. 

27,34 grains — I drachm 

If. drachms — I «uh* 

16 OniiCCS — l jKHtadl 


Tablet for th? CmKrnm (if il En gilxh '’ J/nunra 
fjti 1 1 Wrights into “J/ffric’ 1 mid Ctjatrariicixc. 
Qmimion of r.iraiat anil Ounce* into Scans ititf*. 



Gw!n» to 
Grammes, 

Cmncwf to 
Grammes.. 

G m3 ns (o ih e ' 
Ounce — 
Gr*«ine* in 
iw c.c, 

l 

6.06479 

2&..M56 

n.ssn 

■u 

iM'iiW 


11.4^1% 

3 

it. ilHlJT 

r- : .. 

n.JiMTi-* 

4 

0, iv.nc 

Ln, 

ri. OlSitO 

5 


l H. 7 ITS 

l.l+fi-d 

4 

0.3^74 

ITb.OSTW 

1,36 LM1 

1 

(1, *5363 

Ifei.-lWiTh 

Tr&!^2l 


asms 

^i'7, 7;n : jp 

Lisa 

9 

asion 

£50.1456 

a.cai^ 


Cbmersfoii t$ Jtinfirw, BraeAsi*. Ouncti, ami ,Bra£i la 

Cub(£ CmttmUm nnd Idtft*. 



■MIuEieia to 

U.C. 

Drachms to 

C.C, 

Omm§ io 

ClC. 

Hots to 

Lures. 

i 


a .m?w 

at.™ 

tj.r--5d 

2 

n.UH-Ti 

I.DWO 

fifi-TlH 

1.133S4 

n 

b. 1T7-ME 

latnwi 


1,7'irtW 

i 

o, Esom 

TI.1U0O 

113.5*4 

2,27168 

a 

rt2%W 

17.747.7 

IH.U*> 

at. «:tL»y3 

6 

aju-rthi 

B.2U7U 

17»>. LtTfl 

11,40162 

T 

n, si413 

2S.^-H.i3 

E:iji. 77^ 

3.:iT^4 

s 

u. 4 t:!ss 

:. Him , 

\M 

1 -AZMi 

0 

ULilBiW 

31.M55 

■m. 564 

0.11133 


I 


IUZatitm itf Mtiric to 4-ttoirdupeiM Ounrrt nnd SmiHJ. 


Metric 

EqUlTllten th 
Ltl EH3IM7PS 
mal irniLUS. 

Metric 

Meiglui. 

L]UJ talents 
in ounces 
and grains. 

ij rammea. 

Oz, Grains. 

Gramwita. 

Oi, 

Grains. 

1 

0 15^ 

10 

0 

1 H 

2 

0 3E 

16 

a 

tHl 

3 

U 46 

ffl 

0 

yw& 

4 

0 

2SiJi5 

i 


Jy 

Q 77 

30 

1 

ifl 

6 

M !M 

3S 

i 

m 

7 

0 1IK 

to 

I 

Xii 

!) 

0 V'l 

MW 

17 

rjry 

9 

0 1IM 

bm 

36 

120 


RfiatUm Metric tv United Stain Fluid ilt.vurr. 


CbbEe 

centi¬ 

metres 

Fl.aii 

Flclr. 

Min¬ 

ims. 


Cubic 

«ntS- 

nHitred 

FE.os. 


1 



IS 


66 

2 

u 62 

5 


i 

21 


to 

2 

6 11 

10 

* ... 

2 

L 


to 

2 

I to 

16 

a-* 

i 

O 


70 

2 

2 to 

to 

,-r 

0 

26 


76 

2 

4 13 

!K 

n. 

6 

46 


to 

2 

6 to 

HO 

1 

€ 

7 


85 

2 

7 0 

33 

1 

1 

is 


90 

8 

a so 

40 

1 

2 

III 


95 

0 

1 42 

46 

1 

4 

tw 

low 

3 

3 3 

to 

1 

5 

31 





1C<!0 C.C- — 1 litre :;i flulduEirictH nearly, c>r pint) 


flrlatiim ef Metric to riu'fal .'vTaf * Jiwjtr* of Lcnqih. 


1 millimetre: 
1 Geallnmra 
l mem* 

1 tiluin*!lna 


1 31 nf ID Inch. 

1 :j of ati iqnb. 
% of a mlLe. 


7b QhtktI the Ontsjrar* or <Hti Sftrlr hut} tht 

FlitlTCHhi-it fi fth r 


If above the rtecriniSrt.ytnt 0 r TO y]Up.]j the 

degree by 9 , divide by &, mid adit J 2 p. K1 




















































WEIO 


443 


WHAT 


Feu. 215. 


? 1..,1 f * 

x K 

a q n 

|i_i 

1-—IMIMIUM -• * 

■4 q •iD.ii* 

eutskthe 

_ 


r: 

\ 

: jmc j 

ihMIU 

H H i 


Weights. Measures, and Formulae. .V 

committee appointed tty the I'lwif^niphk 
OcmvMdou Tins fully discussed the relative 
uicriia of the English anil French system ol 
weights and mL'iifiirei 1 , ittL-i their roprtt 
which wan adopted by the Convention, con¬ 
tain- the fallowing recommendations: 

(A.) W t;ia imt as h M eahiuies. I r If the 
metric system be used, weight'will naturally 
be expressed in grammes^ aud measure* in 
cubic centimetres, . _ 

2 . If the English unit- be used, the mi mat 
and the drachm should not lx- employed ut 
hIL All weights should be expressed in 
ounce* and fnJi'tion- of un ounce; alii meas¬ 
ure* i rt doidgrains, or in fluidounceg and 
fraction* of u tSuiduunct?- 

(B.) Ft>n iiuL.ti. 3, Eonnulw should give 
tin;' nmnli^r of parts of the ctm-dituenb, by 
weight or measure, [n be continued in-.mm 
definite number or part*, by vuvmm t of the 
solution, The nurture can then be made up 
with 11) grammes and cubic centimetres, or 
gatin'- and fluidgmin-, or (It) ounce* and 
flu id ounces, according to the unit selected. 

4. The standard temperature for making 
up solutions should be l.V : C. or Fahr. 
No appreciable error will be introduced by 
the fact that these two temperature- are not 
quite MentkstL 

o. Fiinuulie should give the quantities of 
the constituent- in be cijutained in .r part* 
of tbi ■ finished solution, and Tint Lhc quanti¬ 
ties ta be dissolved in _r parts of the solvent 
When a solid di—ult'c- in tlie liquid, or 
when two liquid- arc mixed, the volume of 
the ^'rlution or mixture is, as *n rule, nut. 
equal to the sum of the volumes of its cou- 
siHueni-. The expansion or eon traction 
varies with the nature of the solid- and 
liquids ami tlio proportions in which they 
are brought together, in making up a no¬ 
tation, therefore, the constituents should 
fir-t lx- di-.-oived ill a quantity of the solvent 
smaller than the required Volume of the ‘ 
fini-hed mixture, and after solution is com¬ 
plete the liquid, cooled of necessity u* the 
ordinury temperttane, ts made up !» the 
specified volume by the addition of a further ‘ 
quantity of the solvent. 


G. It Ih vert' important to specify in the 
ea>e of liquids whether parts by weight or 
parts by measure ate intended. The cquie- 
identic between weight and measure only 
bo Ida good iu the ease of water and liquids 
of the same siKECilte gravity; a ll ui'found' 
of ammonia solution or of ether weiglis le-s 
than an ounce; a tluubmncy of stpcaig sul¬ 
phuric avid weighs nearly two ounce*. 

7, Whenever possible, formulas should 
give the quantities of the eun-tEtueuts re- 

■ mi red to uuike up 10, UXl, or 1000 parts of 
the solution. 

ft, When a mixture (r. q. t a developer) is 
to ho prepared just before use for two or 
more separate solution.- 1 , it is desirable that 
the prKqM>rtion* in which the separate solu¬ 
tion- have to be mixed »hould be as h [ tuple 
as possible, f. y., 1 to J, 1 to 2 r 1 to it, I to ID. 

SJ. When metric unit- are employed, the 
original French tqfiling “gramme p ' should 
Ike used in preference to the contracted 
spelling 11 grain," in order to avoid ruiiread- 
inland misprinting Lta 11 grain." 

Welfares Bicarbonate Bath. (S.\* 

Ton my,) 

Wet-Paper Prwese. (See Tir-./iee'- HW- 

1% r iff A«wi.) 

What ma n 5 Paper. Prints on. Soak the 
paper lor two or three minutes in a solution 
of chloride of amraoninuL,75 grain- to the 
quart of distilled water. When dry, brush 
over it (he following solution: Dissolve li 

■ in uee- nitrate of stiver in HI ounces of water, 
and set one-third of the solution a.-ide. Pre¬ 
cipitate the other two-third* with ammonia, 
ami add just enough of the precipitant to 
dissolve the precipitate—nm more. Finally, 
ml'I the oiie-t bird ul shlutioa set aside, when 
it w'ill turn turbid. Clear up with a tew 
1 1 tops of nee t ic ac id and ti Iter, Pri lit dee ply 
ami lone and iix in a combined bath. .Wake 
a -took solution of 2 ounce* of hypo in 12 
ounces of water, to which 1- added carefully, 
in sinaSI portion- and bv constant agitation, 
15 grains of pure trichloride ol gold iu 2 
ounce* of water. Of this stock -ohitjon take 
U ounce-* a ml add to 3 o ou ntis of a 3 ft pe r 
cent. hypo solution. With this bath the 
tones of Whatman’s, or any other msUt-aur- 
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face paper are entirely at the will of the 
operator. According to the time left therein 
you can have tones of all shades, from red 
to positive black. The prints must not he 
washed previous to fixing and toning. 

Whey. The liquid portion of milk after 
the curd has been separated. It consist* 
chiefly of sugar of milk 

White Clay. (See Kaolin.) 

White Ink. Mix 1 ounce of barium sul¬ 
phate (precipitated), or zinc white, with thin 
gum-arabic solution, so that it will flow from 
a pen easily and yet dir white. Used for writ- 
ingtitles on lantern-slide masks and prints. 

White Light. (See Light.) 

White Positives on Glass. This is a modi¬ 
fication of the whitening process given else¬ 
where. Take a picture in the usual wav, lay 
it in a dish containing hot water, and let ft 
remain there about three minutes, then take 
it ont and wash with cold water, drain it a 
short time, and place it on a levelling-stand; 
now pour on the re-developing solution, com¬ 
posed of distilled water, 1 ouuce; saturated 
solution bichloride of mercury in muriatic 
acid, 12 minims; protor-ulphate of iron, 20 
grains; nitrate of potash, 12 grains; alco¬ 
hol, 4 drachm. On the first application of 
the solution the picture will almost disap¬ 
pear, ami then gradually l>eoonie more and 
more developed. Let it remain in this posi¬ 
tion until vou have gained the desired effect, 
which will take from twenty to thirty 
minutes; then wash thoroughly with water, 
and dnr by the fire. 

White Specks. These are troublesome 
visitors to the meluinotype picture, and some¬ 
times the positive paper print. They may 
be avoided in the melainotype by adding 10 
or 20 grains of bicarbonate of soda, in solu¬ 
tion, to the nitrate bath. If this does not 
entirely prevent it, add a little more, avoid¬ 
ing milkmess in the hath, and if this doe* 
happen, filter and add 2 or 3 drop* of acid. 
The plate should never be rleansed with 
anything except pure alcohol. (See also 
I mperf ection* in Xcgatirt* and Pbeitivc*.) 

White Spots. These are similar in ap¬ 
pearance to the “white specks" on the 
melainoty|«‘. differing, however, in their 
nature; the speck* on the melainotype being 
due to the acid state of the nitrate bath in 
connection with organic matter, whilst those 
in paper positives are due to two causes: im- 
perfections in the sizing, and black spots in 
the negative. The first difficulty can gener- 


erallv be overcome, when it is inconvenient 
to select the paper, by brushing the sensitive 
I solution over the paj>er copiously, and work¬ 
ing it into the sizing well; puper* that are 
flouted are more apt to yield the “ white spots” 
than those that are brushed. White spots 
produced by black spots iu negatives can be 
touched out with a brush where they are not 
*o numerous as to make this too costJv. 

White Varnish. (See Vamitk) 

Whitened Camera. An old-time French 
invention possessing some advantages, and 
once it was considered by sonic an impor¬ 
tant improvement. By (Misting whitepaper 
upon the interior walls of the camera-obscura, 
or what is preferable, by covering them with 
a coat of white paint, we increase the im¬ 
pressibility of papers and glasa in the pro¬ 
portion of nine to fifteen, that is to sar 
nearly one-half. Independently of accel¬ 
eration in the ojieration, the image present* 
more harmony m its erulembk. The passage 
of the shades to the lights is Ins dry and 
lietter graduated. This result is much more 
valuable from the (act that the proofs are 
generally injured by exaggerated contracts, 
especially when we operate upon glass. A 
still more valuable result is, that the green, 
yellow, and red colors which produce so 
little action upon the sensitive coating when 
we operate with the cnmrra-ol>*cura, are 
much better revealed when we have recourse 
to the white camera. Finally, the use of the 
whitened camera admits of the formation of 
the image with a light, which is never per¬ 
mitted with the black caniera-ob-cura, wnat- 
cvnrrnay be the duration of expedition. 

Whitening Solution, a solution for 
whitening amhrotypes. Take bichloride of 
mercury, 30 grains; water, 1 ounce. Bv a 
gentle application of heat the bichloride 
entirely dissolves. Before applying the solu¬ 
tion the image is to be fixed and the plate 
well washed; it is then to be poured on und 
suffered to lie until the degree of whiteness 
required is attained, then poured off and the 
plate again well washed. 

Whiting. Chalk carefully elcared of all 
stony matter, ground, levigated, and made 
up into small oblong cakes. As it is often 
used as a polishing material for glass plates, 
etc., it should lx* very carefully freed from 
all particles of flint or sand. 

Whole Plate. A sire for plates and pho¬ 
tographs (Germany and France, 18x24 cm.; 
England, bj x8j inches). 
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Wide-Angle Lens. “ Covoring-j>ower ” 
in ;i lens depend-* upon its focal length. 
Leases made to cover platen large in propor¬ 
tion to their foeal length are called wide- 
angle lenses. .Such lenses are necessarily 
short in focal length, and include from 70° 
to 115° of a view'—foreshortening the per¬ 
spective. 

Wide-Angle Rectilinear. An objective, 
constructed by Dullmever, comprising a very 
large angle of field, ft is free from spheri¬ 
cal and chromatic aberration. 

Willesden Paper. A commercial water¬ 
proof cardboard or paper, used for making 
baths, etc. The paper Is made waterpniof 
by immersion in a solution of cupric oxide 
in ammonia. 

Wine, Spirits of. A name given in Eu¬ 
rope to alcohol (which see). 

Wing’s Multiplying Camera. This in¬ 
strument has four sets of lenses (portrait 
combinations), and carries a plate 12x15 
inches. This plate is placed in a movable 
shield which has both a lateral and a vertical 
movement, and by certain parts of adjust¬ 
ment can be set to take on the one plate 
from 4 to Irt negatives, the largest picture 
4} x5i inches, and the smallest j inch square. 

Wire, Magnesium. One of the commer¬ 
cial forms of magnesium, used in flash-light 
photography. 

Wonder Camera. The so-called “ wonder 
camera " is intended to show’ opaque objects 
upon a screen, much enlarged and in their 
original colors. A common card photograph 
may be shown as large as life without the 
least coarseness, but as fine as the original. 
Colored lithographs of all kinds are very 
beautiful when enlarged in this manner. As 
a means of amusement it rivals the magic- 
lantern. It coasists of a wooden box with a 
top made of tin or sheet-iron; the chimnev 
is made of the same material. The lens is 
the same a« used ujton a camera for making 
phofcigraphs. At the back of the box (as 
will be seen by reference to the plan and 
elevation) are "two doors placed upon hinges. 
When the l*ox is in use the door, e, is kept 
closed. The other door consists of two parts 
placed at right angles to each other; the 
object of this is to fill the opening in the 
door, e, while the pictures are being attached 
to e; when c is swung into position opposite 
the lens placed at A, <1 is carried to one side. 
If stereoscopic views are to be shown, a slit 
may be cut at e, through which they may be ' 


inserted without opening the box. The 
door, e, should he cut off a little at the bot¬ 
tom so as to admit the air. The light is 
placed at A, as nenrlv opposite the picture as 
possible. It should be a strong light; an 
Argand burner is the best. At the back of 
the light is a piece of tin bent in the form 
of a reflector. The light coming from A 


Flo. M. 




strikes e, and U reflected through the lena 
upon the screen. The plan of the box is 
represented with the top removed. The 
dimensions depend unon the fixal distance 
of the lens and heignt of the light. Care 
must be used to have the distance from the 
lens to e, when closed, equal to the focal 
distance. 

Woodburytype Printing Process. A 

method invented by W. B. Won si bury, by 
which a bichromate of gelatine film Is ex¬ 
posed under a negative and developed in hot 
water. 

The resulting very delicate gelatine relief 
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picture, which become- as ns atone in 
the light, i* impressed upon n plate of lend 
(intaglio) by hydraulic power. This intng- 
Ei", after being placed horizontal]j- in ahand - 
pri :->. is flowed iv it El a hot gelatinous color, 
A piece of paper is now placed over this, the 
press closed (tiny surplus color runs oif at 
the hides) and wfivr cooling, the gelatine film 
firmly adhering to the paper is pulled off 
and dried, The print* produced by this 
process Ih'H r ciauparLsou with stiver prints. 

which they Usually surpass in brilliance of 
half-tones ami shadows, 

Woodbury's Fiinting-Table. Tlii.- table 
is used, in th' beautiful process of W, It. 



Fla, 1H7. 


Woodbury, The table as contrived revolves, 
Ujmm it arc placed several heavy iron presses 
with tops to raise and lower, A priuting- 
matrix, or plate. la placed upon one of the 
press beds, and the euiulsinn of gelatine and 


| pigment pen red upon in* centre* t : pon this 
the ordiiuiry [taper is laid. The pressure 
brought Upon tin- whole drives the emulsion 
to thu extremes of the paper, and the two 
adhere, making the print, which must be 
tanned in alum solution. 

Wood Blocks, Photographs on. To nb- 

lain ptetwes on won* I blocks suitable fur 

wood engraving the collodion process should 
he used. 


The atlMioD lined is a good positive col* 
lodion, such m makes good work in tin tv no, 
and the sumo muy be said of the silver bath 
.ijjii ■ |1.. j■,• r . lie- picture lniing Hindi «n 
either glass nr on the ferrotype plate, in ex¬ 
actly the same way its if an ordinary tintype 
t* “WMfcj the operation ail* through 

being the same t ill the picture U dr. ; then a 
piece of black paper, such an l, 'used for 
cohering cardboard boxes, i* sinemed river 
with thick gum mud lags, then put i n the 
pictures and squeegeed into contact, and in 
a few sscondi the paper la stripped off the 
place with the col Indian image adhering 
thereto, Tiie wood block is prepared by 
rnnb]ng fiver it sonic gas-black mixed witn 
white of egg, rubbing it well into the block, 
and leaving only a tbin T even film of blabk 
nn the surface of the block; now cover live 
hkick svith aleoboL and M-t this on lire, 
allow ing it to burn right nut— this coagulates 
(Ju- uLlwunen and fixe* the black ; n piece of 
t err fine emery cloth will sonn remove anv 
roughness left in nibbing on the black. 

I he block is now covered with white of 
*“& U . ml HJtt " ,Tb =» l^lh or with (he huger; 
the picture - n the black paper i, trimmed 
dawn to the proper size, then put face down 
-II the I'Wlf, and squeegeed into contact 
u-Ltig an Imim-rubber roller equecuecfor the 
purpose; when this 1* done moisten the back 
oi tiiL paper, and when the gam is loosened, 
strip o Fthe paper leaving the collodion him 
oil tbeblock; mh with a wet soft cover 

with alcohol, tin- it, jutd the block is read v 
for the engraver. 

2*g t.Sc Urthyte MMM 

Woo^Photogrsphron. <^,-v l|W( Jj M ; 
siuu / nri/fp- A if ffhpmph y.) 

Wood Tice a smnl3 inatmuitint ft, r hold- 

mgplatca while hulling dr cleaning. 

Wooden Baths. Th,., baths are nmdc of 
well reasoned pine plank, with strip* on the 
rides and bottom, if inch square, rLly 
with tongue and groove, and alt strongly field 
hyscreivs two inches apart. The is 


















WOOD 


447 


WORK 


thoroughly and evenly coated with the best 
she I hie varnish. 

Wood's Catalysotype, {gee Ottdifioiypt-.) 

Wood's Collodion. Take of ^llphiitc of 
iron* -UJ grains; iodide of potibvuum, 24 
rains; anride of podium, G grains; ttko- 
td, 2G grains; strong water oJf AaimOniu, 3 
tiro [is. Mix the powdered salt* together and 
add them to the alcohol, then the water of 
ammonia, A few pieces Of inm niiv must 
ht? kt'fjt in the mixture to prevent the iron 
from becoming pmitiiiM, One part of 
this mixture is to la.' added to three ports of 
collodion holding in solution an ofc&WiV 
solution of common salt in the proportion O)' 
1 fluiddrudun of salt to -l ounces of eolln- 
dirtn, Or, neglecting the .salt solution, 5 
drops of rhfortj/oFTn may be added to i drachm 
of the solution of iodide of iron, and 3 
drat'bins of jtlain telIndian.. The mixture of 
collodion and Iodide of iron ought to be used 
shortly niter having hern made, as the iron 
bee Aim si puroxidiied and spoiled by long con- 
tact with collodion. The nitrate solution frir 
exciting the plate uliOlllil be of the strength 
of 30 grain* to the ounce of water, A little 
water of ammonia added to the I]y pi?•- UI]>bito 
of soda solution brings uut tiie picture more 
folly when a very abort exposure is given. 
(O&so/rff.) 

Wood s CJilding Dissolvent, A compound 
invented bv JLSr, Wood, to remove the eou;*■ 
ing of gold from the dxgaerrotype plate,, 
enab ling the operator to use his plktes two nr 
more times after gilding. 

Worden's Method of Taking Unre versed 
Positives* Olasa of uni form, thickness must 
be used—a point easily attended to. Sup¬ 
ping a lot u sixteenth thick to be selected, 
plane a rabbet a sixteenth deep round the 
edge of the plate-frame, so that it will lie 
ju-t *o much nearer to rlie slide. Lay the 
plate it?, <n//odm» tUk >*p, and on it place an¬ 
other thin plate, to which small triangular 
pieces of glass have been neatly cemented at 
the four corm-rn, Close the box and expose 
in. the usual manner. A rather longer ex¬ 
posure will be required than by the ordinary 
method, about 10 seconds to Id, 

Blotting-paper shuuld In? laid on the pro¬ 
jecting comer- of the upper glnss plate. The 
altered piste-framu can only be used for uon- 
reversed pictures, 

Worrals Transparencies. In printing 
upfitii [ ollodum. take the wet plate out of the 
bath immediately, lay it upon u blackened 


surface, and cover the surfing with preparer! 
film of gutta-percha, or transparent paper, 
utkiug care that no air-bubble* are entangled 
1 H'twev■] the two films; the negative is then 
placed directly upon the whole, an imprra- 
<Enn taken, and alter the removal or Lhe 
negative and gutta-percha film, she picture 
is developed with the ordinary iron positive 
developer. 

To obtain the gutta-percha film, a sotutioti 
"t the gum In Inm/ole may lirpolm-il up.m a 
eh-an ghuia plate, and when dry removed by 
immersion m water; or a film of collodion 
may be previously deposited upon the glass 
plate, and after she coating in dry, varnished 
with turpentine mastic varnish for the mas- 
tie vamish may be mixed in the proportion 
$ to 5 of the gatta-percha solution. The 
addition of the mastic varnish renders tin- 
til tu tinner, la® liable to curl up by the 
warmth of tty- hand, and mom transparent. 

Thu prepared gutta-percha film ia liable to 
become spotted, by being in contact with the 
.silver solution, hut the spots may be removed 
bv washing with cyanide of uotawsium. 
When the film has bovo once unetland is re¬ 
quired again befim; it baa become drv, the 
nitrate solution will bg (bund o* have "gath¬ 
ered concentrated drupe, and if a print is 
Saken without a previous, washing uf the film 
in water, dark spots will mar the appearance 
of the impression; tit this ease it i* rcpLisite 
to be careful* when laying the film upon the 
collodion surface, to raise stud depress it 
several times, so as to allow the concentrated 
drop on the film to become equally diffiisde 
with the solution, on. the collodion < nr face. 

’i on may use the iron developer of various 
strengths, from the moist dilute to the must 
concentrated, with and without acids and 
alcohol; iiirso pyrogalfic and formic aehK 
When the dcpw.it Inis hecu thrown down 
rapid!v, and there is but little mtcosiry in 
the picture, strengthen with bichloride of 
mercury, not allowing the solution to remain 
sufficiently hmg t© whiten the whole image* 

-the general mode ot procedure is only in¬ 
dicated above, os the modifications are in* 
finite, hut the results are in many vases 
superior to any in the ordiuarv paper print¬ 
ing processes. 

Transfer the impress lip ns obtained to white 
paper by means of a solution of bleached 
shellac ip borax, hut in this CMC the pyro- 
gallit! acid must not be used as a negative 
developer. 
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Wool, Cotton-* Cotton-wool which hu.* 
been boiled with sodium carbonate is out of 
tin 1 [Hin-Ht Jfiiriijs nf etdlulyse; tis^l jq the 
preparation of pyroxylin. 

WotUytype. A process devi,sed by 
Wnihly, in 18S4, ill which paper was mated 
with a collodion containing nitrate of ura¬ 
nium ninl silver in crjac.-entrttiofci. This pro- 
ces* L- not now In use. 

X. 

Xanthic Acid. A peculiar Add, com¬ 
posed of sulphur, ear bull, hydrogen. and 
oxvgen. 

Xantho-Collodion., Take of other and 
ali-idird (tig per cent.), of each, 4 onnei:, Dis¬ 
solve first in it, 10 grains of iodide of ammo¬ 
nium, and A grain* of bromide of cadmium. 
Then <li.-&olvc in it G grains. of pyroxylin, 
made at the maximum temperature. Then 
add 1 ounce of the foltowing tincture: To 4 
ounce* of alcohol per eent) add 1 ounce 
of powdered turmeric (curcuma). This tinc¬ 
ture should be prepared and f 11 * 014 +.'fitly 
shaken several daya l>efore being un-d. The 
collodion it- now of it rich yellow' color, and 
ii-i soon jw it settle* is (it for use for either 
negative ur positive pictures, or for dry 
jilsile*. Ifpcfc-iths-n an- taken with it either 
on the black glass or the mcluinotype plate, 
the positive present- a very rich tone not 
unlike the gilded doguenrotype ; hut this 
effect k not so pleasing if the positive is 
taken on while glass and haded with blan k 
varnish, The negative, although the collo¬ 
dion has just Wn made, Lt very intense find 
wilt give a prnuf the details of which will be 
exceedingly beautiful. All of these detail* 
wilE print wilhnut the least polarization, In 
the production of the dry plate this collodion 
work.- ven* beautifully. The film is ho tough 
that It may be w:i> fieri with a stxvani of 
water with rapidity, while there is not the 
least tiuee-.-ity of resorting to pyrogillic 
arid OS A developer, unlo-e tile operator fan¬ 
cies the rtjbituce. One great advantage or 
the xsntho-cullodian is, that it is re-arly to 
produce an Intense negative as soon os it is 
prepared. This collimiou i- due tn Prof. J. 
St. Sanders .— IL If, Skittling. 

Xylographs.. iVrritive pictures by the wei- 
efdhnliiui process, tooed and tsunaftm*! from 
4i paper support to a w«wi block for the pro¬ 
duction of wood engravings, were called by 


this name. The mnmoL'j- nf preparation ii 
given ill \ ogel'a Hi end boo l uj jrhatogriiph ?/, 
pagi! 235. 

Xylography, The art of drawing and 

engraving <m wood. 

Xylography, Photo-, {See Phota-Xytoff- 
rapht/ L ) 

XyloidiiL A substance analogous to 
pyroxylin, produced by the smut: mixed 
[ lie ids whcti rondo to uot upon starch. It 
dries from its solutions il .4 atfrWj. not a trans¬ 
parent him. ety inflammable arid eiplii- 
sive. 

Xylonite. A Iigbt vu kuni te muteri al, rim i - 
’nr to 1'4‘llaloid, employed in mating travs 
and dishesi for u^e In development, etc. 

Y. 

YeUowt Fabric. The iron-actinic fabric 
u-ed for djrk-mojn windows, etc.; it i* gener¬ 
ally red or yellow. The yellow fabric is 
obtained by tla t> ij.sh- of chltHDltS of 1 1 *- j g±j jinil 
Paris vellow (lead oxychloride). 

Yellow Fog. A mult in the negative, 
l ori-istm^ m yet low shadows by reflected 
light fvellow stein). Fb$.) 

Yellow Glass, Th in «tielo being- imper- 
vtoKlito while light,, ih febuiild 

be Mlwmi---lbml to give light to the dark 
room. The Bohemian nraqpsTellot is best 
for thus purpose; but when’ tbW cannot 
he procured, ordinary ground gilts,-, colored 
With an orange vanuidi, will he found very 
applicable. 

Yellow Pntits. I rum i an pa. r rV-ct ton! ug, 
and fixing or train keeping the sensitive 
paper too ]ong before printing, prints occx- 
KonaUy btsoroe yellow. A solution of 
bichloride of mercury in waiter will prom idly 
re-too- the print* An soon a* the print is 

bleached 11 should be well washed in water 

ami re-fixed in by™. The immersion iu 
[fitmuy miiNt lie short, as otherwise every 
trace ot the picture may be Obliterated. The 
j ntei Lgi-u t photographer, however, ahould! 
never hai any yellow prints. Dilute atuuu 
iinimnnin will aisc> frequently give bTtllisincy 
tn vel low prints, v 

Yellow Prusaiate of FoUsb. A name 

Wfflettmea given to Jtmwamdt, 

Yellow Screea. A yellow pitta glass or 
o 4t.*r yeHnw tnenaparvtu medtuui, usrd 
when photographing with colcr-Hinsitive 
• plates, to weaken the still too actinic blue 
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light. The Picture is taken through the 
screen, thereby partly obscuring the blue 
ravs. This* prolongs’exposure about four- 
fofd. (See Color Photography ; Color Screen* ; 
Jrorhmmnticand Orthorhrrmmtir PhfJngmphy.} 

Yellow Screen, Substitute for. Vidal 
recommends for this* purpose that the plates 
he soaked, previous to exposing, in a bath of 
picric acid neutralized with ammonia. 

Yellow Stain. A yellow appearance of 
the negative by tnuismitU'd light, usually 
caused bv prolonged development in nyro- 
gallol or bydronuinone. It may usually Ik? 
removed, after fixing and washing, by hath* 
ing in a solution of 20 parts saturated alum 
solution and one part hydrochloric acid. 
When the yellow color show* only bv re¬ 
flected light it is calk'd yellow fog. Collo¬ 
dion negatives and albumen prints grow 
yellow from insufficient washing after fixa¬ 
tion in hypo. 

A yellow tinge in the white* of platinum 
print > is caused by the sensitizing solution in 
the developer not being sufficiently acid, or 
by insufficient immersion in hydrochloric 
acid. The remedies are obvious. Yellow 
ataias or mist on bromide print- can be re¬ 
moved by the use of diluted hydrochloric 
acid (1: iOO}, or by rubbing the image with 
cotton-wool in the acid bath before fixing. 



Zapon Varnish. A patented varnish con¬ 
sisting of celluloid dissolved in amyl-acetate. 
This varnish gives a brilliant surface, ini- j 
pervious to heat or moisture, and may be 
use*I for negatives, positives, or as a lacquer 
for trays. (.See Varnifhet.) 

Zinc. The line of commerce is obtained 
from the native sulphuret f tine-blende) or 
carbonate (calau line), by roasting these ores 
and distilling them along with carbonaceous 
matter in a covered earthen crucible, having 
its bottom connected with an iron tube, 
which terminates over a vessel of water 
situated beneath the furnace. The first por¬ 
tion that passes over contains cadmium and 
arsenic, and is indicated by what is techni¬ 
cally called “brown blaze;** but when the 
metallic vapor begins to burn with a bluish- 
white flame, or the “blue blaze ” commences, 
the volatilized metal i» collected. Commer¬ 
cial zinc is never pure. The following 
method, by which several pounds of chemi- 
2ft’ 


cally pure zinc may he obtained in n quarter 
of an honr, will be found useful: Melt the 
zinc of commerce in a common crucible and 
throw it into a tolerable deep vessel of 
water, taking care that the metal be very * 
hot at the moment of running. Dry the 
grains and dispose them by layers in a Hes¬ 
sian crucible, with one-fourth of their weight 
of nitrate of potash, using the precaution to 
place a slight excess at the top and at the 
oottnm. Cover the crucible and secure the 
lid, then apply heat—a vivid deflagration 
takes place, with great disengagement of 
light; after which remove the crucible from 
the fire, separate the drops with a tube, and 
lastly, run the zinc into an ingot mould. 
Zine is a bluish-white metal, having the sp. 
gr. 6.8 to 7.2; tough when cold, ductile and 
malleable at from 212° to 300°, brittle and 
easily pulverized at 400»; fuses at 773° und 
sublimes unchanged at a white heat in close 
vessels. It is scarcely affected by exposure 
to air and moisture. Heated to’ whiten?** 
in contact with air, it bums with great bril¬ 
liancy and is converted into oxide (flowers 
of zinc). It is very soluble in dilute sul¬ 
phuric and muriatic acid, with the evolution 
of hydrogen gas. Zinc Is used for galvanic 
batteries, in the manipulation of various 
articles, in fireworks, and in medicine. Ex¬ 
cept the use of metal in photo-mechanical 
purposes, zinc is little used in photography. 
The salts of zinc, bromide, iodide, and 
chloride, are formed similarly to the salts of 
cadmium. 

Zinc hypochloride has recently been sug¬ 
gested as a hvpo-eliininator. 

Zinc, Acetate ot A salt formed bv the 
union of acetic acid with zinc. To prepare, 
dissolve oxide of zinc in acetic acid, evam 
orate and ciystallize. Or, take crystallized 
sulphate of zinc, 143 parts; crystallized ace¬ 
tate of lead, lftO parts; dissolve each sepa¬ 
rately in water; mix, filter, evaporate, and 
crystallize. 

Zinc, Bromide o£ (See Bromide of 
Z\nc.) 

Zinc, Carbonate of Add a solution of 
carbonate of soda to another of pure sul¬ 
phate of zinc; wash ami dry the precipitate. 
Zinc, Chloride of. Kvaporatc the tnuri- 

atic acid solution of zinc to dryness, and 
transmit dry muriatic gas over the residuum, 
heated in a tube. When pure, it is color¬ 
less, melts at 212“, deliquescent, volatilized 
at a red heat, and is soft like butter. 
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Zinc, Cyanide ot Add a solution of 
cyanide of potassium to another of pure sul¬ 
phate of zinc; wash and dry the precipitate. 

Zinc, Fluoride ot A white com|>onnd, 
scarcely soluble in water, obtained by acting 
on oxide of zinc with liquid hydrofluoric 
acid. 

Zinc, Iodide of. (See Iodide o/ Zinc.) 
Zinc, Oxide ot Take of sulphate of 
tine (pure). 1 pound; sesqui-carb.mate of 
ammonia, *>} ounce*; dissolve each sepa¬ 
rately in 6 quarts of water, filter, mix. well 
wash* the precipitate in water, anti calcine it 
for two hours in a strong fire. Oxide of 
tine is white, tasteless, entirely soluble in 
dilute nitric acid without effervescence; 
and this solution is not affected by nitrate of 
baryta, but yields a white precipitate with 
ammonia, entirely soluble in an excess of 
the precipitate. Vsed for all water colors as 
“tine white.” 

Zinc, Sulphate ot Take of granulated 
tine, 5 ounces ; sulphuric acid, 1 quart; dis¬ 
solve, filter, evaporate to a pellicle and set it 
aside to crystallite. 

Zinc-Etching. This is the name given to 
several of the modern processes of reproduc¬ 
tion based upon photography. There has 
been a labyrinth of inventions pertaining to 
tine-etching. The best results may be se¬ 
cured bv three usual methods: i. e., “ swelled- 
gelatine,” “wash-out,” and “half-tone.” 
The manipulation* art* so varied that place 
for thorough instruction in them cannot be 
given in a work of this character, and they 
have been made quite plain in the manual-. 
The best manual la the first one published, 
that of W. T. Wilkinson, entitled Ph»t»- 
Engroring, Etching, ond Photo-L\thographg. 
The history of zinc-etching is almost as 
romantically interesting as that of photog¬ 
raphy itself 

The first experiments were made in 1814 
by Nicephore Ni6poe. By long-continued 
investigations joined to a highly developed 
spirit of observation, he discovered that a 
solution of bitumen spread equally over the 
surface of a metallic plate, became sensitive 
to the action of light, and by this action the 
bitumen was rendered insoluble. 

Fizeau, a French scientist, utilized the 
discovery of the daguerrotype, and obtained 
bv the uise of acids the biting of the image, 
'flu* engraved plate thus obtained could 
afterward be printed on a copper-plate press. 
The prints reproduced by this process can be 


justly considered as the first impressions 
having a purely photographic basis. 

In 1852, the discovery of Nicephore 
Nif-pee was rendered more perfect and com¬ 
plete: it was, in fact, at that time that the 
photographic negative was utilized for the 
insulation of a coating of bitumen on zinc or 
on stone. This modification laid the founda¬ 
tion lor the first principle of photo-lithog¬ 
raphy. The first patent was granted to Mr. 
Fox Talbot. 

Two years later, in 1854. Paul Pretsch 
made tlie first experiments with the pro¬ 
cess** ltascd on gelatine. Having recognized 
all the advantages offered by this substance, 
his investigations were more particularly 
directed to the obtaining of a relief on a 
gelatinous surface. The relief obtained was 
to be sufficient to be afterward galvanized or 
stereotyped, then finally printed on a typo¬ 
graphic press. This system, still further 
perfected some years afterward, allowed of 
the publication of a certain number of illus¬ 
trated works. 

At the start operator* were content with 
making typographical block*, reproducing 
line subjects, for example, sheet* of music, 
woodcuts—in a word, everything cotn|H**od 
of black line* on a white ground. But soon 
the efforts ami the investigntious were 
directed to the obtaining of half-tone* on the 
typographical blocks, so as to be able to re¬ 
produce photographs, wash drawing-, oil 
paintings, etc. 

The experiment* made by Fizeau in the 
engraving in hollow line# from daguerro- 
typ* , s attracted the attention of Fox Talbot, 
Paul Prctsek, Paul Placet, etc. All these 
seekers endeavored to obtain in relief what 
Fizeau hail obtained in hollow lines, their 
object being to substitute typographic im¬ 
pression for copper-plate printing. 

This half-tone was with difficulty obtained 
by means of an artificial grain (first done by 
A. J. Berehtold) added to the photographic 
reproduction. This grain, whilst permitting 
a photographic negative with it* light* and 
shadow's to be changed into a block in relief, 
did not destroy the delicacy of the half-tones 
and the luminous values. Following those 
named were the experiments and discoveries 
of Brown, Barrie* and Bell, Aiwer, Bullock, 
Swan, Woodbury, Meissenhach, Mo**, Ive#, 
Wilkinson, Kurtz, Vogel, Austin, and others, 
until at this writing we now have fine etch¬ 
ings of the highest grade printed iu black 
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and white and in natural colors, Book, newM- 
pji|-H?r, ciiiti magazine illu-tmtion have be¬ 
come revolutionized by sdne-etehing, and now 
zinc hita found a fierce compeer in copper, 
which is largely used a^ a fiilintituto lor it, 
(See Inpks!) 

Zinco Color Work, SnppoM we have & 
landscape with delicate halftones* and much 
light and shade, that when received tiwougb 
tlie ordinary tracing-paper i' so indistinct as 
lu be worthless for reproduction in colors. 
Take line, strong tim&paper- Coat one aide 
with crystal Tarnish, let it dry, torn and coat 
the other aide, mid Icmi dry. -Make crystal 
varnish by adding -pint" of turpentine to 
Canada balsam until it is thin emmgh to 
flow from a varnish brush. Effect the solu¬ 
tion lie gentle heat. 

IF not too large, sheets of thick gelatine, 
sorb :ls are used by lithograph i' i - ', can he fast- 
cm-d to die hoard upon which the photograph 
is tacked, The outline may be seratdbfid 
with ii Hii-el point and filled w ith veraution 
drv color, by rubbing with the palm of the 
hand, ami the same may then be turned nnd 
transferred to seine, as many plates as colors 
hr worked. register-marks and nil- Agood 
1 ' Hdft'-edgc 7 ’ must be loft ftl l around lift - 

■W have, perhaps, an cirunmental panel 
in whic b wo n re i' i [ilitrr' a wi in 3 . T<> svoid ex- 

piuiso, these are usually kept in HtiK^k, nne-ha 11 

on ly engraved. Take Ch inn dtBMnHisftfr; 
coat the same with starch just ‘jemed, 
mb in nil directions with a sponge. Let 
it dry, Pn.ll a transfer well inked up 
will I inks- Ml ill' ilm can he worked. Now take 
thi- cupy. place another pirn 1 of clean [a|jer, 
cure fa S ly place the Coated side next the 
irikiul iniaiij'i.% pkci! on ssirjuth >lono aincl pu.ll 
through with medium pressure- There will 
result a rcc-rr*rif Iki'^iinili', The two m&J 

now be cure fully joined and nut down upon 
the stinc, pulled through, umi ft perfect orig¬ 
inal obtained. The desired worn may be in¬ 
serted before doing ms, or It iiuiv bn drawn 
in with ink afterward. 

Suppose we hiive a word set in type. VY e 
desire thin to show white letters upon a 
solid crimson nr scarlet ground, or we Wish 
to psLd ilit? panel in solid brume before 
printing the word. We man have a perfect 
fee-simile in wliiie. We secure this in a few 
mom eats at no expense, thus: Pull an im¬ 
pression of the word in strung ink, dost it 
u-ver with equal partn of finely powdered 


ffiim-arablc and dextrin. Place in n damp 
box until sticky ; then lay it face down on 
I the zinc, mul "pull through. Protect the 
I margin with gum. lioll up with greasy ink. 
Wash ‘.veil with water and soft rug, when the 
gum and dextrin will come away. Gum up 
' and let drv, 

A bead is to be crayoned on zinc or pro¬ 
cess paper. Enlarge in a camera, or, if life 
rd w, make a bromide. Trace on gelatine lls 
1m- Jure. Now this will secure yen an out¬ 
line for a* uiiiriy colors tongas desired, each 
a lac-simile of the others. The "* lay-to or 
register-murks can be secured by marking 
with the edge of a silver coin. 

If a show-yanl, the words may be gummed 
out and mu mo ink mixed and spattered by 
moans of u tooth-brush jmd comb, where de¬ 
sired for effect. .Suitable crayon# may be 
made of lamp-black, soap, wax, and sperma¬ 
ceti. 

JL-h, x. ut Sp, 

}?*, J. (Waits Brceljl C 1 u [mil 

,j % 2 i a o 4< 

H 3. ;LcW ftvel!?> 2 4 4 1 ■' 

“4. 2 4 » 4 " 


Melt, mix, and junur in a druggist 1 * pill- 
ruould, li grooves, HecuCiuiii’f that the 
zinc ami paper ub*o must tie protected by 
hand-rest and card under it parallel ruler. 
Point the crayons wirlt a sharp knife by [ ly¬ 
ing the point on the left forelihger and cut¬ 
ting tau'rtrd the wri-t. it will 1 m‘ well to 
have half a dozen pointed at a time. If 
many straight lines occur you will do better 
to cut the cmyon im/y/r*Avme than to a round 
point, nnd pu*h m well as draw the crayon to 
the ruler. 

Widle drawing, the porte-emyon must be 
cpusUintly rotated by fgswwi^ the (hit>»h. 
Accent!* of pure black cun be put in with 
a brush. Do in it blow upon paper urdnc,ur 
m' little stun- will -p.il your work. l'w ft 
flat brush., It b, rd course. ondcrMtoml that 
.] 11* 11h jvrecevs pnpet the drawing need not be 
■ reversed. Upon zinc it mast all be dune 
l backward ana judged in iu progress by a 
mirre-r reflection. 

Colors r'nr show-card use,called p^rmanrut; 


RTliif. 

ZIm Whiie, 

StK, 

L'luiTftflrtu*, 

Wh. 

YpHr.iw Oc-tue. 
iAaw Slenn*. 

IV uHifii nut Vtilow. 


VtnallEnB (Chinese). 
Kei) Ochre. 

In.[Luti Red. 
V*fa«tUuj. 

Brtramt. 

Raw EJralJcr. 
kurat I’m-ber. 

Burnt Sienna. 





ZINC 


ZINC * 452 


But if shut in a book the list may be much 
extended: 

Erdt. Blurt. 

Crimann lake. Prussian Blue. 

Scarlet Lake. Oriental Blue. 

(No Geranium, aa it tales.) Chinese Blue. 

Purple*. Onupr. 

Purple Lake. Orpdment 

Mauve. 


Don't mix the following with /fair white: 
Indian yellow, yellow Luke, orpmient, crim¬ 
son or other lakes, carmine or indigo. 

Dont mix any of the non-earthy colors 
with silver white. King’s yellow, carmine, 
or scarlet lake. 

The following are fine finishing colors be¬ 
cause transparent: Raw sienna, Indian yel¬ 
low, Italian pink, madder lake, crimson and 
scarlet lakes, cobalt blue, Vandyke brown, 
burnt umber. A little Prussian blue in burnt 
umber will accent more neatly than black. 
Dont use black in color work. Bronze al¬ 
ways first. Blue over yellow makes a dark 
root preen, but yellow over blue gives a warm 
light green. A crimson lake over blue gives 
a much richer purple than the reverse. We 
may then say, bronze* first, blue second; 
third reds, fourth yellows, fifth the finishing 
browns.— C. A»hlciqh Snotr. 

Zincography. Almost all the methods of 
producing printing-blocks in line, stipple 
or half-tone on zinc are included under this 

C eric name. During recent years copper 
been largely substituted for zinc as a 
base in the hall-tone processes. A full de¬ 
scription of these processes may be seen by 
reference to Wilkinson!* I*hoto-Enyravinrj, etc. 

Zincography, Electro-. (See tUectro- 
Zincography. 

Zincography, Photo-. (See Photo-Zin¬ 
cography.) 

Zincographic Process (Lumtere’s). This 
new method is a modification of the albu¬ 
men process. The following solution is pre¬ 
pared : 


Water. 1000 porta. 

Albumen of Egg* .... 100 M 

Bichromate of Ammonia 2 " 

Ammonia snffleirnt to produce a bright jrellovr odor. 


The mixture is strongly agitated, filtered 
with care, then spread by means of a re¬ 
volving disk over a polished zinc plate 
previously cleaned with whiting. As soon 
as a thin, even albumen film is obtained, it is 
necessary to hasten the drying by slightly 


heating the plate. It is afterward exposed to 
the light under a positive, then, the ex- 
jKwure being Judged sufficient, the zine plate 
u removed from the frame, and coated by 
means of the roller with a slight layer of 
transfer ink, to which medium varnish has 
been added. The quantity of varnish to be 
added must be found by experience. The 
uppearunce of the coating should then be 
dark-gray, without any visible sign of the 
image, and not black. After immersion in 
tepid water the print soon shows itself, and 
it may easily be cleaned by lightly rubbing 
the surface of the zinc with a tuft of cotton. 
The image thus obtained is a uegative, mid 
the metal is exposed in the juirts represent¬ 
ing the black lines of the original. Tho 
albumen, iu fact, has remained soluble in 
the parts protected by the corresponding 
lines of the positive screen during the ex¬ 
posure to the light. The plate is then rinsed 
In abundant water, dried, and plunged into 
a solution of porehlnridc of iron at 8.V 
Baumc, in which it is allowed to remain for 
from ten to fifteen minutes. It is washed 
and then dried. By afterward passing over 
the zinc, heated to about 122° Kalir., a 
roller coated with an ink composed of trans¬ 
fer ink and medium tarnish, the ink ad¬ 
heres to all the surface, and we obtain in 
this manner a black picture; the background 
is then freed by means of a smooth roller 
passed rapidly and frequently over the plate. 
The coating is now rubbed with a piece 
of soft rag flaked in caustic ammonia. 
The image appears in black, detaching 
itself from the brilliant background formed 
by the zinc. During this operation the bi- 
chromatized gelatine, rendered insoluble by 
the light, is in its turn dissolved in the 
ammonia, und thus is obtained a second 
development, the reverse of the first. By 
the rubbing and the aid of the ummoniacal 
liquid, the ink is removed from the parts 
where it was supported by the insoluble 
albumen, while this ink remains attached to 
the zinc in the engraved portions. It is this 
last reaction which Is the oasis of the method, 
and which constitutes its novelty. We mav 
add that it is very curious to witness this 
inversion of the primitive image under the 
action of the ammonia. The solution of 
|>otash, soda, etc., or of their carbonates, do 
not give such good results, probably on 
account of the saponification ot certain ele¬ 
ments entering into the ink used, and also 
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because these substance* do not oossess the 
considerable diffusive power of ammonia. 
If the plate b to be used in a lithographic 
press, nothing remain* to be done bat to 
prepare it in the ordinary manner by means 
of the gallic, phosphoric, or chromic solu¬ 
tions. If, on the contrary, it b to be placed 
in relief, it is necessary to dust the image 
with pulverized rosin, then to heat as usual 
before proceeding to the first biting. In this 
last case it b preferable to shorten the time 
of the immersion in the perchloride of iron, 
so as to avoid the formation of too apparent 
lines in the portions which finally are to be 
in relief. 

Zinc Tanks for Washing Prints. We 

know that the hyposulphite which b de¬ 
posited at the bottom of zinc tanks used in 
washing negatives and print* attacks the 
metul. It results from thb that the tanks 
are injured and that the prints attached to 
the bottom are spotted. Tliese objectionable 
feature* maybe avoided by arornuA consbt- 
ing of 5 parts of bitumen of Judies dissolved 
in 100 parts of benzine. Thb varnish is 
spread a* in collodiouizing a plate, in artificial 


light; then the tank b exposed to sunlight, 
which renders the bitumen insoluble. Ft is 
well to give two c«Mtting* of thb varabh and 
' to renew the operations when it commences 
to wear off. For gelatino-chloride prints, 
which generally remain at the bottom of the 
tank, it b well to place at the bottom u 
wooden frame about two centimetres in thick¬ 
ness on which is stretched a network, thus 
retaining the prints in the portion of water 
not saturated with hyposulphite. For thb 
purpose may also be used enamelled iron 
plates of various sizes, perforated, and fur¬ 
nished with small feet. 

Zircon Light. Zircon b a mineral con- 
sbtiiig of zirconia and alumina. Zircon has 
been used as a substitute for lime with the 
oxy-hydrogen light, and with small sticks of 
magnesia it gives a very intense light. 

Zot'praxiscope. An instrument used to 
exhibit studies of animals in motion, by 
which several picture*, taken instanta¬ 
neously in succession, are made to show the 
subject in contiguous movement, being simi¬ 
lar to the zoetropc of Anschfttz, and employed 
' for the same purpose. 
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Studio Work. 

PHOTOGRAPHIC FRAME 3— Newest Designs. Largest Stock in London. Apply for 
Illustrated Catalogue. 

Sole (Xlholesale Agents for 

ADAMSON’S New Incandescent System of Electric Lighting for Studios. 

BRYANT’S American Baceorounds, with Foregrounds, the best and Chca|>est in the market. 
COLLODIO-CHLORIDE PAPER — '* Elephant” Brand. The best in the market. Will not 
curl or crack. 

FLETCHER’S potent Autometric Stopper. 

HERMANN St CO.’S Celebrated Mount*. 

HARRY’S I mproved Electric Retouching Device. Over 2,000 strokes per minute. 
OTTO SCHWARZ’S Graduated Backgrounds. Su|>erior to any others manufactured. 
STEINH-EIL'S well-known Lenses. 

Price Usta sod Particulars will ba sant on application snclotlng Business Card 









Telegraphic Address: “ Hentschel, London.' 


National Telephone No. 2866. 


Carl Hentschel 6a Co. 






DIRECT PHOTO-ENGRAVERS 




& 


182, 183, * 184a, Fleet Street, 


Anil at WEST NORWOOD. 


London, e.c. 


The Leading London Illustrated Papers have now adopted CARL HENTSCHEL^S 
System of Reproduction, a sufficient guarantee that his 
work is of the highest quality. 


Our facilities for Engraving all kinds of Illustrations for Books, Magazines, 
and Catalogues, whether half-tone or Line, by our 
process are unexcelled. 


Estimate*, price Xists, Specimens, anb anv etber information, will 
be forwarbeb on application. 

















PERKEN, SON & RAYMENT, 


Established 1852 - 


Discount* fi>r the Trails 


Catalogue Post Free. 


MANUFACTURE 

Cameras, Lenses & Photographic Apparatus. 

‘OPTIMUS’ 


TraJf 


Mari. 



iff 

It by -1 

11 OPTIMUS 1 

7 by A 8 by 

ll 

63 - 

94 6 110 - 


“ OPTIMUS" 

I 

S l t 


* v 0 pt J mus'" Enryseop e. 

,J Working a> it decs with 
such a large aperture (f/6 n|»- 
proi.L at «errea M A jHJrlrniLt 
And gtoltp Il-UJ, well u A 

kodvapeiml impyin^ objective. 
There is no d mibt of i L-s proving 
a m ret uncial kba."—J. TllAILL 
Tatlor, Brit. Journal of /ftttfo- 
yrnpAy. 

" We are rikv*ed to find upon 
trial that the loos {'Optima® 
Rapid R-etuincar) sent for n ■ 
riow la reallv an EXCELLENT 
INSTRUMENT." - 
phic Anfr. 

M I should strongly rwntn- 
!11 *■ i j■’ j kacount‘s Cumra. It is 
LluHT, CuHi'ACf, recy Rtstu, 
and estnnd* to about danbU* 
the mail foema." — Amateur 
Photo. 


J2 liy 10 

3$0> 


273. 



RAPID FURYSCOPI. 

!> by 7 10 hv S 

JEe - 320 - 

RAPID RECTILINEAR. 

? II m 

33 60 ba - TO,- 90 . 142 * ISO - 2S5 

“OPTIMUS" WIDE ANGLE SYMMETRICAL. 

t i ‘i V fl ’ll 11 plates. 

43b fie - SO - 142 V iao> 326 - 27b > 

“OPTIMUS *' QUICK'ACTING PORTRAIT. 

DLitn. ... t inches, ’Jf inches. ^ inches. 

Pike m 00> IS 120- SB ISO ■ 3 B 

“OPTIMUS" PHOTOGRAPHIC OUTFITS. 

Pr^.w ssinu all Ihe- lurpfDTMMBUA. 

A'airJiu-fir'i c | ' F J-f A J. j , i,Qn e Fvtml, AVft CliMfrti, Thrtt rjuhijc i’t&lt j'j'i'JVj, 
11 (Jj'fjniiii H Kdpi J gVdilipifd f L u, /■j. r jii. r -iip.'LL'iu ^hhlitr, T rvpcd, jmJ Srii 
ll'alrri'iwt Ctlje. 

FOR PLATtS. 

4| by 3j (3J by 4f 3§ by G\ 10 by 5 12 by 10 1A by II 

£10 £12 £15 £20 £35 £30 

British Journal of Photo Knit, by «■■. ■■ The prt^ ai M<y = . l Rivilfiii 

Camera i■- ajnuinj Lin Ys.1V L;oh»«T ai iistcallj Rigid Cinirni uflinst io the 
Public, H - 

“P.ERKES, SM »N *! KAYSJEST lilvu I he Chr-.s^it Watfc Unicrtii in (he 
SitiirkM- Earalkntlji made." .•(mjMfnf Fhotograpktf. 

“OPTIMUS" MAGIC LANTERN. 

Kwh Magic Lantern it efficient Tor exhibitions. The Lens girts 
crisp delimttnn, iRfillg a superior achromatic photographic Combination 
with Kick and Pitiion. The Condenser is composed of Two Piano. 
Convex L-rises of I > inch diameter. Tin' Refulgent Lamp, with 
Three Wick*, yjdds a in initially -Elluminatcd picture. 

Japanned lIcUl, Complete in box ... ... ... ... I 10 Q 

Student 1 ;* Lantern (to take demonstrating tnuk'i with 

bta» slid tug tube ... ... ... .. 2 0 0 

Mshoginy outside holy . ... 2 12 0 

Russian Iron ltody, Elias-. Sliding Tube ... ... 2 5 0 

TcrFoawi Kiissiiin Irnn lhsi_V p Kra.^ SRiJIbi: TnlR’ ... 2 10 0 

outside body, IVskeJL^J Ihjor, liratu* Stages, 
and Sliding Tubes ... ... ... »> ... 4 2 0 


PERKEN, SON & RAYMENTp ^SsTBiiTi LONDON. 











ILIFFE & SON, 

3, St. Bride St., Ludgate Circus, London, E.C* 


a. d. 

PHOTOGRAPHY i The Journal of the Amateur, the Profession, and 

the Trade.—Every Thursday (pottage $d r ) *,. & 1 

Photography Annual, - Edited by Henry Sturmey. A eoiapomlinrn of in¬ 
fo mi mi on and statistics for ihe- year, together with 23 full-page examples; of high- 
class illustration. About 1,000 jiages. nearly It) cuts. Detny 8vo, (Cloth, gilt 
lettered, 3, r &.) Paper cover (pontage 7 id,) Yol. I., 1801, is out of print, ... 2 8 

The Encyclopedia of Photography,—By Waiter E. Woodbury. Over 
l ooo references, nod 200 explanatory diagrams. Cloth, gilt lettered, 755 pages 
(pontage 8d.) ... ... ... ... ... *.. ... 7 0 

Processes of Pure Photography*—By W. K. Burton and Andrew Pringle. 

A com pie manual (postage ltd.) ... ... ... ... . . 1 0 

The Science and Practice of Photography.—A thoroughly practical manual 
by Chapman Jones, F.LO,, F.C.S* Fully illustrated. New and revised edition. 

Crown lira, (postage fid.) < Cloth 3/8> ... ... „. ... 2 8 

The First Principles of Photography. — By C. J, Leaper* F.C.S. A technical 

work of the highest nulue. Cloth, gilt lettered (pceUge 3d.) **, .** ... 5 0 

Photography for Architects.—By F. W. Mills. Demy 8vo, doth, illustrated 

( postage 2d.) +.r „* ,+. ... ... ... ... ... 2 6 

Materia Photographies. Bv 0. J. Leaper, F.C.S. An admirable treatise on 
the manufacture, hhs, and properties of the substances employed En photography. 

Crown @vo, cloth, 250 pages, illontraled (postage 3d.l ... ... ... 5 0 

Collotype and Photo-Lithography.—By Dr. Julius Schn&uss. Cloth, gilt 

lettered, illustraced f postage t Id.) ... ... ... * Hr ... ...5 0 

Photogravure.—By W. T. Wilkinson, Illustrated (postage Id.) ... 1 6 

Practical Photo-Micrography.—By Andrew Pringle, F.E.M.S, Cloth, royal 

ivo t gilt lettered, with numerous itiusttatioua (pontage 4§d.) ... ... ,,* 5 8 

The Hand Camera, and How to Use it.—By Walter D, Welford* With 

20 full-pag* IthnlrmUouK, (Cloth. 2/-> (postage Sd.) Paper cover +H , ... 1 0 

Practical Enlarging. — By John A. Hodges, Vice-President of the West London 

Photographic Society - Illustrated, (Cloth 2jf T ) (postage 3d.) Paper cover ... 1 0 

Photography for AH: An Elementary Text Book and Introduction to tho Art 
of Taking Photographs.-—By \Y. Jerome Harrison, F.Ci.S. Crown 0vt>, illuitrated 
(postage 2d.) ... *.. *.. — ... ... ... | 0 

Photography in a Nutshell*—By the “ Kernel.” Crown 8vo. New Edition, 

enlarged (postage 2d,) ... ... ... .. ... * ... i o 

Photographic Pastimes. — -Translated from the Dorman by Hermann Schnauas. 

With numerous diagram* and ill umrations (postage 3d.) tlr ...10 

IN THE PRESS* 

Short Lessons in Photography.—By G. Ardasoor. Illustrated ... ... l o 


Published by ILIFFE 8c SON, 3, St* Bride Street 
Ludgate Circus, London, E.Q. 






Before purchasing a Hand or Stand Camera send for particulars of 


THE 


GLOBE 


Tmin-Liens 

l«r CACDERA. 


For use with Hand or on Stand. 




h S^tPro*c 


► H*^-P«.4 rr 




OtTACHCP 


M*cA T*F 




Smaller than some Magazine Cameras in the market, yet combines 
FOUR DISTINCT CAMERAS. 


Stereoscopic, Half-plate, Quarter-plate ; Automatic Magazine, with Daylight Changing 
Arrangements (for Plates, C*/ Films, or Rolls) all in one. 


FURTHER PARTICULARS FR03C THE INVENTOR: 

A. H. MITCHEL - JONES, 

29, GROVE ROAD, BRIXTON, S.W. 















MONTHLY, PRICE 3d. $1 $ $ TOST FREE, 4!.d. 

DEVOTED TO PHOTOGRAPHIC AND PHOTOMECHANICAL WORK. 



Staff: 


Editors: 

H. SNOWDEN WARD 
CATHARINE WEED WARD 


CHARLES fW. GAMBLE 
W. ETHELBERT HENRY 
SCHRIFTFUHRER 
W. T. WHITEHEAD 


Contains each month Supplements of great value to Photographers and Processmen. 



** Par and away ahead of iu photographic contemporaries. * Optician. 

“ Pourua many attractive features Camera 4"d Lantern AYvt/is.-. 

“ Simply invaluable to all who arc interested in photography .** liooM amt Yrei Trades (iaietle 
“ Tna Photoomam la a remarkable production, both in letterpress and illustration! ” Sheffield TeU prank 
“The hrat volntne o(The Photocsam has been one of remarkably sustained excellence both in iu matter and illuxtra. 
cions.” Liverpool Coutier. 

••It is a marvel. .. . Ht«hlylntrrrstin* matter, and nlfed with illustrations The style, get up, and printing are all 
high clam*. M The PhctQfrmphrr. r r 


An enletryed edition nf Tilt. PHOTOO RAN socially devoted to the interests o/ photo-mcehanieal workers. 
To order only. From any Photo-Material dealer or Na**a<rni. 

Monthly 6d. Poat-free 8d. Per Annum, post-free, 8- 



A lnsnrio%uI\j-printed edition—SPECIAL SUPPLEMENTS—suitable for /earning, printed f,oin the 

finest 0 / the blocks used in the letterpress. 

To Subscriber* only. Per Annum 6 -. Post-free 0 

OFFICES: 6, FARRINGDON AVENUE, LONDON, E.C. 









EDWARDS’S ) 


TRADE 



MARK, 


O Isochromatic Plates and Films 

r ~ 

,MiF. SOW 33A]iE IS 

THREE SPEEDS AT THE SAME PRICE. 


Medium Isochromatic. 

A plate of medium rapidity suitable for landscapes, general work* and alt kind* 
of copying. 


Instantaneous Isochromatic. 

Twice the speed of the li Medium Isochromatic," and well-adapted for all rapid 
shutter exposures, portraits in the studio, Sl c. 

Snap Shot Isochromatic. 

Twice the speed of the “ Instantaneous Isochromatic." The best far hand camera 
tmrk, and all conditions requiring the most extreme rapidity* 

Optically Worked Yellow Screens 

For use with Isochromatic Plates and Films. Supplied in Three Tints—Light, 
Medium, and Dark, 

F»U Price lists and Descriptive pamphlets may bt obtained fret from any Dealer, or from 

B. J. EDWARDS & CO., 

Photograph Chemists and Dry Plate Manufacturers, 

THE GROVE, HACKNEY, LONDON, ENGLAND. 

TlUHMMn aboreej: "EXCEL, LONDON." 








THOOIHS’S 


flail iflall J3ru fllairs 


ARK UNSURPASSED FOlt 


Rapidity. Uniformity, & General Excellence. 



JUST INTRODUCED. 


A Stripping Plate, 

FOR PHOTO MECHANICAL PURPOSES. 


Should be in the hsnds NO I ON LN of ill who desire rHEchflntcil ropro* 
ductions of their work, BUT OF ALL who wish to do away vvith 
the Storage of Glass Negatives. 


Price Lists on Application. 

R. W. THOMAS & GO., LTD, 

Pall Mall Factory, 

THORNTON HEATH, near LONDON. 











Awards at ali 

Great 

Exhibition a 


Gold ffedals 
and 

Highest 


ESTABLISHED ](jo, 

MANUFACTURERS OF CELEBRATED 

Ross’ Portrait and View Lenses 

Have a retiLiSail™ of tnor.: thin iLilf-i-MilFUrir., md OfB need b T 
pbuOMr-w ’ dl over tb* world. Ipppr»veetiKH» are ceuu^nMy 
trinii effected, and up wank of 5°.™ h^vebeeJi valiL 

Ross-Zeiss Anastigmatie Lenses 

kfanqluditf+d im stveras &-ri.i tar all eliS*-*. of work. Thepritcr, 
tjiive breq rated, ar 4 wvirtl faB ^W dM Mi introdared, whKb 
will iacrnM Ebe pa puhri Ey of ibeie >:SC#llrqi Lenats. 

Ross=Qoerz Double Anastigmats 

A Tie* uric* ,..f Rapid Wide Anglo Lenre,itvLn S vrtjfiDO^ftnL- 
(ion, vriih fall -ipfrtwre. SfiAufadtiM bj Rev. *■ Co., Eh two 
icricr F-6 and E.iE 

Ross’ Special Rapid Lenses (F=8^ 

ItnrocCncod Ed iuB-:! eS» deinaEut (« a mppior Lesii for horid iDd 
sErroOSe^l'ie camerai at a Enmiera.tr yrECe PACOS 3, 3^. a*il 6fflrho. 
Thr ; j - LcnfceS Bwr ypfelldid I ¥ witk full ap-ctlure. F-ttE al*a a iwne* 
F-j. 6- faf i-iira fajvid mip^bM workr 

Ross’ Field and Studio Cameras 

Of ftDMl wprkounltaip, and niltiblc for every cl itnaie. Better value 

e.in-1. I ly abtAlned etewiCEC, and prices, are WIJ OS«i«(itt. 

Ross’ Superior Hand Cameras 

The mull jtt-rfect in die lliute f-jf hlRfaret cl«i of Work, 

So convpLLentrd psiT*- SLciptc. gttlEl&I#- JoJpecttaB Loviwd 

Ross’ New Science Lanterns 

A EO-w depinmetli S’-ai been cjprtied Lr :kr ■apply of superior 
StlettW, ordinary |KO|*etfou and enL^thg IslVEKrUf, JaaiucnfenIret 
by |h« 

Ross* Microscopes and Apparatus 

Improved Snivii. New High-ikjwt r Pri*qi. New Series, of Object 
[’.IwtrS. lmpra^e S Fine A^just-EiinE, NcW StiBii* fur Stndemis, etc, 

Ross’ Telescopes and Binoculars 

O fiir.i -1 qaullE* I"veil by mnl and iiilHMry and »pom- 

ctrfl Id 1-vetT part u! tbe W 4 dd. Splendid Value. 
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ROSS & Co., Ill, New Bond Street, London, W. 


Works: CLAPMAM COMMON. S*W. 






















NEW BOOKSINPREPARATION. 

Ready about June t 1895, 


"The Photogram ” First Handbook. 

By VV. ETflELBERT HENRY", C.E., and FI. SNOWMEN WARD, 

Tilts handbook i* eEitirely different ID dutign and detail from anv i.JvYhiLlsI v publUbmL It is 
EuUnuM to give thorough iu*trijcti..n to >tEldeata wflh no previous knnw]udg* of plmtograpii v, mad jjo 
iianururlnr. It renders iiunrcoaiary the UMlal Wwlc of labour, mid njnterml'i itickkut to 

learn tog filiotogrv|<hy. Is. 

“The Photogram” Advanced Handbook. 

A volnfirvlieii^ivc maimaS qf all Sjwcialist asd scctiona] plictograjihv. 

By W, EfHELBERT HENRY, L\E\ h and II. .SNOWDEN WARD. 

" Ur- Etht-lbcrt IIcnry his complete command of hta subject, an.I that jn’eat^st c,r all riftH-th* ^rt 
(if imparling knmrlie'tJ.gv. ”—Toronto .Vail, 6 * 


GOOD BOOKS. — Now Beady. 

roiotraohy In a Nutshell. Bv the Kern*!. New an.,1 i'll! if. l iri M I r-.l rtiA'h J j j 1 


Kcrm’t, New ahJ enlarged editEim. 
T, HnjiWorth, 3 e«yip. Illustrated, 


I’astaga 3>L 
Postage 2tl. 


By W. K. Burton, 12th Edition. SOQpp. Thoroughly 




Photography In a Nutshell. Bv thy 
Photography for Amateurs, isy t.‘. 

[Cloth ncmijd 1/6) 

Burton's Modern Photography 

lechcd and Is[Mo-dntc, Postage 2.,. 

Instruction In Photography. By Dipt. W. De W. Almev. f.R.S." Pth Edliinu 
Illustrated. Prolog? lid, 

Collotype and Photo-Lithography. Bv Dr. Juliu, Scbnauis, With Amn-hrlii m 
Steorn Prettit* by tie tjonalitor, t!. Lt. Middleton. Cloth i-ag.. 1 - 

Ph o to- Meehan leal Froeesse s. By W. T. Wi I kinm' doth. Pc* i*™ 1 l d 
Half Tone Process. A IWLicii Manual of Phutn-Engrayfag in H^Ton, ca Zh>c ud 
Copper By .ftdms Vtrfa$i«-r, Illustrated, Posing? aid. 

Photo Mechanical Printing. By w, K, Burton. doth. Fasiagi'itd 
The Grammar of Lithography, A Fnctiw] Guide for tin Artist and Printer in Cem- 
utrrml ond Artistic Li thognptiy, Chromo Lithography, Ac. By W. D. EkWmL 
Ppitagq 3d, 

The Practical Ferro typer. By R. Snowden Wud. IHuatrauML Fcsta^- id 
The Stereoscopic Manual. By W. L Chadwick, lUiutmtod. Poouge *1 
The Art of Retouching Negatives, and Finishing and Coloring PhotoeranhV 
By Robert Johnson, L'i2pp. Large Hvo. ClctL 11 [‘Lia, Pq&lace ti,l RTap 

Carbon Printing, By R X Will, doth, Postal 2d. r 

The Studio and What to Do In It By H. P. Robinson, doth. IHimtrit&.i t-.. ... ii 

The Lighting in Photographic Studios. Bv c, P. I n Nov, ELhiou fiStiS 

anil Keviand, with Addition*! Matter, by W, gthclhwt Honry, C.E PoaUire lid * * 

"“KS* and **“»»">* Ad,am™ 

"«»»■*«»*§[ Photography. "By E. P. ltoMuoa. Hrw ,„u „vi*| -naT 
Art Photography. By 11, p, Rubio md. Full pig* pUtro Cloth. Pwug* 24* 


1 0 
l 0 


1 0 


3 If 


1 0 

0 6 


All Books on Photography and Allied Subjects supplied by 

DAWBARN & WARD, Ltd., 6, FarriEgdon Aienie, E.C. 

And «ti be rrifnd thxm& nil M.olo, Material Dealer*. Complete List Jrtat-few upon Apfl6c»titm. 








£15 13 O 


BE5SUS 

BI-UNIAL 4 SINGLE LANTERNS. 


wholesale and retail 

MANUFACTUflXRt. 


Quick and Recurate 
Registration is obtained 
by connecting the axially- 
mou tiled stages together with a mechanical device with¬ 
in the frame in such a manner that r by the rotation of 
two screws, both fronts can be swung in altitude and 
adjusted in azimuth in a few seconds, with rase and 
accuracy. 

Recess to the Interior of the iitsfitern 

is obtained by mounting the stages bearing the Con¬ 
densers and Objectives in a frame pivoted to the side of 
the body, which can be sw ung open when required. 


AIRS & CO., 

152, Farringdon Road, 

LONDON. W.C- 



ALBUMEN ISED, 


Samples Free. 


SENSITISED & MATT 


Papers 


Noted for llieir Quick PrintinE 
unrl TWiinE, 


THE 


“NEKODA" 


Rduqh ahq 
Smooth MaTT Papei 


E , rodocUi| 

■ .■ m^.i .. 1 . .AE||].||EI1 IHiuia. MUi 
ilt-L'Jjt^r thin bilbef Lo. A wJJ I fcce 3 , „ L 


--iPi; 

Permanent PU'iuuBi hnou. Slue 


THE NEW 

Erinincl albumen mver 

free from Smell, moat llrilliant, and 

WILL NOT BLISTER. 

ISO tier Quin, 

COLLODICUCMLORIDE papers 

All Pepin Att Cut AO the u&unJ 

md . of tlsa Fill Mil Berlin Quality, in all variation, at lowest 

MOtm tA pcioee, supplied ut very short notice. 

Fries Lilt on application. 


Per Quire 



























HORHTON 

TIME and I®, INSTANTANEOUS 


Shutter N 


If hath TbtflfCTlHJlT and Pra.oic.illv lie most efflcirnt 3 ii die rasxfcrt. Et 
any exposure rruiii fractions .?f a vntuw! yj» to ndrunes or Kauri, wlii- 
□□I vSbliti r. r.. Tie mi:i<: Shutler will fit IWq of mure luhael. Price, t'r. -in 
10 0. Cal I 'OKU.' frtr Far El an D C:A MKR A 5 the T11 Cl Si KTON -PICK A RD 
SHUTTER it the *liripleti n,.l bw Focal Ware Shittitr lor Eii-h-hp.-id 
work itL'. 10 i-;ric oE a second, Iran S5 V Snap Shot Shuttle, Erotis 10 - 



The Thornton - Pickard CAMERA, ** Ruby T ‘ Pattern, 

i* the wi complete and finished Lb the market. The ShnUei is attached tn the 

Cklncfa Kionl, and Works, behind tin len*. 

Price inciHfEEnn Shatter,, Stabd, and Three Pitcot Flow Holden,, 

From £8 U. 0- Cetelegtm free. 


The Thornton-Pickard Manufacturing Company, 

ALTRINCHAM, near MANCHESTER. 



hie. 


Zincography (Line and Half Tone). 
Photo-Lithography. 
Photogravure. 

Chromotypy. 

Collotype. 


Sale A£e[Us for 
LbVJ '9 

Hair Tone sereea* wid 
CarbuLt* Colour Screens. 


Frttry ttifvitili /u-r jtff Protat «* 

wpyitiJ hj 


Penrose & Co. 

Cbe ipboto.proccss stoics, 

! * Si, UPPER BAKER STREET, CLERKEHIEU, LOFDOF. 


"Tiia Pnacxu Wpjw ¥*a* B*h*. rc» £e 


tJj. 





















THE MANCHESTER PHOTO-ENLARGING COMPANY 

Eflti&liiahBd aunrter of a Century - 


BKND FOB REDUCED TRADE PRICE LIST OF 

ENLARGEMENTS 

A 12 * 10 Enlargement! Finished in Solid Oils, Good Work. 6,'6. 


Ujst * Frost, M wnhrtter- Cww Street Studio. Wllitnlow, Cheshire, N<nr. 114 , l*iH, 

dal* ld hi Ilf] but eveoin* for which m«nj dunk*, The lady I nwklfr v<;iy nood value 
well pleased with Mine. I un eiCfttoely jad^hted (□ van &T the EitEll^m (nCtbre ut 
Is piI* ft** jours Utadfe 

TNOS* ARDERN- 


ffa digrr rrftrt la Unr /rfWflur B£ACX ASD WHITE PICTURES 


MYERS & FROST* 46a* Market Street* Manchester, 

Dfimy 8vo, Price 3/* net. Post Free. 3, 1 0. 

A Handbook^ Illustration 

BY HORSLEY HINTON* 

With RspHourcnosfn ntm PiintoGKAsns SErrusu by i-hr irnop ash other Aitri*m 


CONTENTS, 

duptef I . lattod UCUpn- 

CbiMu IL..A Ptegleeiml FkW- 
CT»»pier III ...TliLorT md Pnncipi-d «f Dlnateaflon, 
Chapter ltf ,,. JU:praibttkfl by IWlTOB^ Pr&ct-:;. 
Chapter V... Preparation of OrLcn43» far Kepreductien 
by H aJf-Tani, I, 

ChvpIKf VI. „Pftpiia litiB of Of igim-ili far Half Tane, 111 

Chapter VII...Line Proce-,il 

Chapter vm...Mahed» of Line Repr^ductwn. 

Cliapthi lX.,,M»4eiiMli fat SLinfiti; Line Driwilte- 
diapter X.i.CaaipuLten of Uae ftuctti-s. 

Cl-*plrr X.I...Other IteEliodl t.f L-iae Re product: ad- Tin 
MiPriah rtiiuirti 

Chapter KR ..Mrcbabiul AW* to PrawiiL*. 


EXTRACTS FROM PRES 5 NOTICES, 

PA#- r Sjft>spAji, Feb. 1S5J: “Tli publisher! md 

iuATidt , . . are *0 be beknily "con ifraiuLated upon It* 

dlulltT, id every way It ill Very (irw.ttea.1 wort. . , 

All I til-1. 4 percOH «sul 4 desire ta be iaibrnifct upon. the 
Hllieriila, Ac, r uTe tUtfulHy imlfld »f" 

TA* U ri'Jila h Journal of PhoiGgrUpk}, Fib. nwl. i 6 )S t 
“ The buk ihroiinhoof b'riitle* wii point* of techauw 
jij.] artistic LnUTM-L. ji;J it 11 mart copiously ill nitrated 
It 1 1 | MSI The booh 1:> pLacu m the baud* m inj artixt, 
jptinfi arftlj, , . twin* f imply *na well written," 

f M .f wioScur l 'Aof-y^rJpArri Feb. -Slid, 1&95: “The 
auibor bBdw* lit* work well- Lhe tnkjk Is |juire*tiae 
and initjTjctlvr. ItlJ wDl lx especially valuable 13 iJI 
Eii->--C who- intend rath 15 up iHuSMalkon wwV ef any kind. 
, , , The buifapltM, s collotype, ia, bcalMifillly jsdnu-d 
and the whale tp.C-Ht.ef Um twok, wills in KT*;nlJ-iL*c 
UtavcmUmv as use ten. Ls 40™!.“ 


DAWBARN 


and WARD, Ltd., 

6, Farringdon Avenue, LONDON, E.C. 
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TYLAR'S TIT-BIT GUIDE TO PHOTOGRAPHY. 





NOT A TOY, 


C3 Fiitfe* post-free-, id. Stamp, fnjzn 

41, HIGH STREET, ASTON, 

BIRMINGHAM, 


— Tit-Bit Otuneras; — 

Cl<Xk CdltffKdT 
i'Pkta i a.'S I 

Slf(H>H(pi( ijf. 

LtOiNrr Cav.'rt\i, 
i^ila-Lc ... 13 J- 

SEefWUco 


■ i i'ltisic 

pie jab 


=3 - 


NOT A TOY. 


Til bat cheap £'Jhii fjs m j,Jf L 

Tull Price List of No veil Lea poit-lW 4 d. ISO [n KW fully m u« trikied. 


GREEN'S CARBON-FILI CLOUD NEGATIVES. 

are the lined t serins of Natural Cloud yut i iititkl uefsd. They ire si .wlrttrly Per- 

TT d ^ nni!nt r 1 ' 1 SErnofatwlMS. nml jmi TVlItSfnn' 0 E that they print wry ^rufcjtfy, and l» Norn 
***** *«» t-> amt the JtghtEug of the View, Tlwir artisrie va\m is enhanced Jj>- VetnitifiiK *11 the ifiutmit 
birnwn doipjfc Huh which already comprises ■ number of beantirul efTcors, Will be cmmtontly 

wtOBhrJ, 80 that fic.-h &tU may Iw obtained from time to time. Each tioml la ppidltml in fi« Sh^ 

froni Cabinet to 15 by 12 . An entirely New Series now ready. 

PBICE by 2 i- ; 94 by fil, 3 6 ; 10 by S, 4/6 ; Pi by Id, 5 6 ; IS by I* 7 6 Mch. 

J*fdv Ac D*f4JiitfJ/rti.ii dn> Of tM* PH*C^>*( Uciltn im J'ktivtxifhit Ifaitrith, i.-r/rj-a lb Soli 
Ptvprirlvt □n<f -\iisttkfaittTir r 

W. CREEN, Oarbon Printing Works- Berwick-on-Tweed. 


CORRECTLY TIMED 


Exposure 

WATKINS’METER 


7 6, 10 6, 15, 21 . 


Development 

The Eikronometer 

10 a. 

Practical Instrument* largely meed by Practical 3Cen. From all dealers,or from 

RrFIJvrJ) COe f 143*SuffolkSt- f Biftrtifi^jh;i m ,, 


WOLFE’S SCREENS. 

For Half-Tone Photographic or Process Blocks. 


rTT T Y 1 T T TT T 1 


REVISED PRICES: 

fflr er 

I 2 lu. by lUin. 132 Knv* 

4:20 

12 iu. hV 1Sin. 120 „ 

£16 

Him by 1 fin. 1.32. 

£16 

Ilia, by Him 120 ,, 

£12 

lOiu. by Itin, 132 „ 

£10 

lOin. by 12im 125 „ 


Gin. by 10 in, 132 „ 

£0 

8Lb. by lOin. 120 1P 

£1 

Sill. by I Oin. GO ,, 

£4 


As supplied to leading English Firm*. 

c. harrap, 

42, Bishop Street, Moss Side, 
MANCHESTER. 

Wflti- fbr further pxniculaji. 









Telephone No- 1037. TbIosthhhs j ' Pomp. UVenP00L. M 

L. S. DIXON & Co., LIMITED, 
Wholesale Paper and Card Merchants, 

PHOTO&RAP^IC M0UJTT3 OF EVERY DESCRIPTION. 

Blotting Boards* Tissue and IFrnfiling Fa firs. 

All Kinds of Stationary for Photo Dealers and Plate Makers. 

7 & 9, SCHOOL LANG, LIVERPOOL. 


Platinotype * Printing 

CAREFULLY EXECUTED FROM PHOTOGRAPHERS’ OWN NEGATIVES. 

By RICHARD KEENE, DERBY. 


The Fifth Edition of tie <f Outdoor Photographic Note-book-' post free for 
13 stamps, from B KEENE, Photographic Dealer, Derby. 



ART PHOTOGRA PHS. 

Vuirtii* scut li| Poht for Selection to any |^rt of r] iC IVpfJit, 
No deposit required from rtapomibi* *pplf^ntf 

ParisSAtOfl Pictures, Classical, £*culitr. and Rollfftous Subjects. 
Statuary, Views, Lastere Types, Artists' Life Studies. in'mili 
CltudJ.WAVti, Heads, Children, flguitr, Flowers, Fruit#,Yachts' 

SOIr AKttUii for Ihe aJa of tin* CfllfbraLi'd Stfiet Df IJlV, Sind:.-* 

far ArtUia bj CLfiutN and PLtigCHOW, 

GaiSttlioti /tarn ike Lour it, /,* u.nfctawff, Ymtimm, JJrtrJc*, , TM d 

'GaUdnti. 

ERP-MAKN d: 5CHAKZ. PhocaftrjLphr c Publishers 

Es T n. i«j 6. 4. Select Rond, Battersea Rise, London SW 

Wrtre far «.r L'cs' (h peony, n coacaJm 

Pufelpitiaiii, atiyof wTlkh sent by t »»t far Btlealwn, S olBm SS 
of IdKmxra.phi «■ hi jtraili eod po»t-ftee 


FRANCIS STEELE, ™5SSSU 

Manufacturer of Hip-Clda PMugrapMc Comblnaiions m Lantern Projection Lenses. 

OBJECT CUSSES, PLANE*. PRISMS, MIRRORS, SlLVIREO REFLECTORS & PARALLEL PLATES 

Special Lenses for Band Cameras Accurately Paired fer Stereo Work. ~m 


RAPID DETECTIVE DOUBLETS 

Waking Inteaally f8. 5 hi. G. tt. 0 iiu, WW3 Dia. £1 tfs.tedi. Fitted witlj hh Dji £l ig* 
rjttgfc Lur of Dwn fliaiu.kut Ltxi-Jtn ,,s An-thtmui 

Alt. Loimum rtav A nhESCHOTT (or Jura AllW t 


Bieli 


■>bk w T&I HtmiEiT PO&H1SI.E Qlalu v 


F. STEELE- 28- ’White Post Lane London. 


M P l s <« VicKfi* firt 
* 5l»lkSP.[ 

















Manufacturers of l/tgh-class Apparatus of every 
description at lontst pricts. 

Established 25 years. - CATALOGUE FREE. 


BRAINE & SONS, 

22. Bedford Terrace, Moray Road, 

HOLLOWAY, LONDON, N. 


ALL PHOTOGRAPHERS SHOULD USE THE 

PHOTO-AUTOCOPYIST 

Thr atatplct and cheapen ayrtrtn of PWMecjuni*.! Printing great ..ivlnT* «J«w and ,i^ M ow the ordinary 
. , „ , method of priming on aim paper. 

With an additional outlay of a few thiulng*. Circular*. Plant. Muaic, &c.. In fact ativ kind of trritirw that 

can be doncwiih ad ordinary pto, cad be reproduced oo ihn iptaratus. ibus tnaktn* i* the mou tmr fuYj. raurst»» f n ihr 

Write for Price LLata end Specimen*, or cell and aee It working. 

SOJ.F. PJtOl’KIETORS; i t , . 

The Autocopyist Co., 72. London Wall, London. E.C. 

STEREOSCOPIC PHOTOGRAPHY T ORDINARY SINGLE LENS CAMERA 

Theodore Brown’s “STEREOSCOPIC ADAPTER,’’ 

. Tbl ' ** to any lire camera, anti by 

it» u»« perfect Stereoscopic \ lew* nay be wodnead. Prlca 4 A Dot t free 
Pull particular* free. Semple Slide, produced by th* Adapter. 4d 

S*** 13 23 2 0. and 3 9. pott free 

STEREOSCOPIC MOUNTS: 2 0 per 100 or 20 - per 1.000 

For eery requitite for Stereoscopic Work, apply to 

THEODORE BROWN, 

_ : _ The Stereoscopic Supply Stores.^ Portland House. Flsberton. 

Don’t forget to write for particulars of the “ STEREOSCOPI? ADAPTER," post-free. 



BETTWS Y COED NORTH WALES 

-)-a(- 

R. PARRY, Photographic Chemist, 

Stocks the leading Photographic Plates, Materials & Chemicals. 

The best selection of Photographs in North Wales. Information given as to the 
Scenery of the District, the Hotel and other accommodation, etc. 
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Central Archaeological Library, 

NEW DELHI* CL . 


Call No/T7°* !> 


j 

Author & 

-r— \ 

[coexA^l L 

Titled” 

(U/hri^-^L 

cLj»<uirc 

_ _—— J 

Borrower Ho. Pete of Imo« | 

••A haah /•> 

Date of Return 1 

Aatf a * ^ ^ 




Department of Archaeology ^ 




GOVT- OF INDIA ^ 


NEW DELHI 



Plea** help us to keep the book 
''lean and pnoving. 


















